G. PIERETTI 


‘SEE ARTICLE BY 
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National Prestressed Pool 


One of the largest motel swimming pools under construction at the Blue Spruce Motel, Murrysville, Pa. 


Pre-Stressed, Pre-cast Concrete Units 
| Solve Labor Costs 


The NATIONAL POOL package includes all fittings special interlocking concrete units, vertical 
pre-stressing bars, marble-lite material for interior finish and complete filter system. Construc- 
tion requires no special equipment and can be done with inexperienced local labor. Specially de- 
signed pre-cast interlocking concrete wall sections fit into each other and solves cost problem. 
Pool walls are scientifically pre-stressed to prevent cracking. New method puts swimming pools 
within reach of all budgets. 

PRICES START AT $1,300.00 for 16’ x 32’ PRIVATE POOL COMPLETE WITH FILTER SYSTEM, PUMP, MOTOR AND 


FITTINGS. PUBLIC POOL PACKAGE PRICE STARTS AT $3464.00 for 20 x 40 POOL. PUBLIC POOL PACKAGES 
ARE AVAILABLE FOR OLYMPIC SIZE POOLS. 


Superior equipment—filter systems—underwater lights—ladders—vacuum cleaners—diving boards—heaters— 
paint for pool construction. Write for catalogue and price list. 


National Pool retains a highly specialized engineering staff for pool designing and construction. Services avail- 
able to Architects and Engineers. 


National Pre-stressed pool installed at 
Glenn Motor Court, Watkins Glenn, N. Y. 2 


Alebame 


| SS" 2516 Eighth Court, N. | 
g ourt, N. i 
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LEHIGH EARLY STRENGTH CEMENT. 


speeds production of prestressed bridge 


For maximum production efficiency, Juno Prestressors, Inc., uses Lehigh 
Early Strength Cement in the manufacture of prestressed concrete 
units for Florida State Road and Turnpike bridges. 


With Lehigh Early Strength Cement, their prestressed beams, for 
instance, reach the specified strength of 4000 P.S.L. in “2 
the time required with regular cement . . . without the use of. 
any accelerated curing methods. This makes it possible to 
expedite the movement of the finished products and to 
double the output of casting beds without 
Sie Saturday or Sunday work. 


This is another example of the advantages of 
Lehigh Early Strength Cement in 
modern concrete construction. 


LEHIGH 
PORTLAND 
CEMENT 


COMPANY | 
= = ALLENTOWN, PA. 


PRESTRESSED 
By DESIGN SAVES FLORIDA 4 
One of two bridges EARLY STRENGTH CEMENT 
crossing St. Lucie and Indi 
Florida, erected by Cleary PORTLAND CEMENT 

SHIGH AIR-ENTRAINING CEMENT 


Bros. Construction Company. 4% 
The prestressed concrete ; 
design saved Florida taxpayers® 
10% over other alternates, 


Casting yard of Juno Prestressors, Inc. a subsidiary of Cleary Brothers Pretensioned beam being placed. Beams are 47’ 3” long, 3’ deep. They 
Construction Company, West Palm Beach, Florida. Ready mixed concrete measure 12” at the top, 18” at the bottom. Web is 6" thick. Piling is 20”x 
supplied by Rinker-Riviera Company, Riviera Beach, Florida. 20”, Both beams and piles were made with Lehigh Early Strength Cement. 
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BORDEN MANUFACTURES EVERY TYPE FLOOR GRATING 


IN STEEL, STAINLESS ALLOYS AND ALUMINUM 


@ EASY TO INSTALL — engineered in conveniently sized units for easy installation. 
@ EXTRA STRONG —reinforced, designed with maximum safety factor. 


e LIGHT WEIGHT ~<eamentty 80% open, reduces dead weight, allows greater 
ive load. 


— creates greater safety, economy of maintenance, no sweeping or 


Write for complete 
information on BORDEN 
All/Weld, Pressure Locked, and Riveted Floor 


Gentlemen: 
Please send me BORDEN Catalog 


Gratings in this FREE 8-page catalog | NAME 
j TITLE... 
BORDEN METAL PRODUCTS C0, 
s 
ST. AN " 
845 GREEN LANE ELIZABETH, N. J. — 


CITY AND STATE 


MAIN PLANT: UNION, N. J. — SOUTHERN PLANT: LEEDS, ALA. 
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ALLEGHENY COUNTY AUTHORITY 


SPECIFIES LENGTH 
CONCRETE PIPE 


with 


AMSEAL JOINTS 


In keeping with Pittsburgh’s 
remarkable record of progress, 
the Allegheny County Sani- 
tary Authority is presently 
constructing an $30,000,000 
combined sanitary and storm 
sewerage system designed to 
serve 70 communities. Pitts- 
burgh’s famous rivers and 
streams will benefit enormous- 
ly from this big cleanup job 
which is one of the largest of 
its kind in the United States. 


American-Marietta’s up-to-the-minute facilities in Pittsburgh 
are supplying many miles of high-quality, long-length concrete 
pipe with Amseal Joints to many of the nation’s leading con- 
tractors for their work on both tunnel and open-cut interceptors. 
Approximately 50 varying sizes and designs are being made on 
schedule to meet the project’s anticipated completion date. 

The Amseal rubber and steel joint provides positive protec- 
tion from both leakage and infiltration while the hard, dense, 
high-strength concrete guards against devastating and erosive 
sewage. Long lengths (16 ft.) speed installation, reduce number 
of joints, and mean real savings to owners both in construction 
and in operation. 


Our technical staff will be pleased to 
assist you with your pipe problems. 


AMERICAN-MARIETTA COMPANY 
CONCRETE PRODUCTS DIVISION 


GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 
101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5600 
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“The Allis-Chalmers Forty Five motor grader has the 
BEST CONTROLS EVER TOUCHED’”’ 


That’s what veteran motor grader 
operator R. C. Fryer of Telephone, 
Texas, says about the new mechani- 
cal, toggle-type control levers on the 
Allis-Chalmers Forty Five motor 
grader he is operating for the J. C. 
Watson Construction Co., Dallas, 


FORTY FIVE 


120 brake hp « 23,800 Ib 


CIVIL ENGINEERING * December 1956 


And here’s why Fryer is so enthu- 
siastic. Toggle-type controls move 
gears into operating position surely, 
quickly when operator moves lever 
... but with no wrist-snapping kick- 
back. Levers stay put—can’t fight 
back. With no backlash to worry 
about, Fryer does precision jobs 
faster and easier. 


You've got to see it 
to believe it 


R. C. Fryer is a veteran of the four- 
mule Fresno days, and his enthu- 
siasm is proof that the Forty Five 
is motor grader news worth looking 
into. Check and you’ll find toggle- 
type controls are only one of many 
features that mean new perform- 
ance and new operating ease. 

The big Allis-Chalmers diesel 


engine provides real lugging ability. 
The Roitit-Away moldboard rolls 
the load instead of pushing it... 
moves it faster with less effort. Fully 
enclosed power steering, new accel- 
erator-decelerator pedal, real oper- 
ator comfort, excellent visibility, all 
add up to the kind of production and 
long-life service you want. 

See the Forty Five. Try the Forty 
Five. Find out for yourself the many 
advantages that will help you get 
top performance and big production 
on your jobs. 

Your Allis-Chalmers dealer has 
complete facilities to serve you— 
factory-trained sales and service 
personnel, factory-approved service 
equipment and complete stocks of 
True Original Parts. 


ROLL-AWAY is an Allis-Chalmers trademark. 


ALLIS-CHALMERS, CONSTRUCTION MACHINERY DIVISION, MILWAUKEE 1, WISCONSIN 


ALLIS-CHALMERS 
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USS Steel 


To provide authentic data showing USS steel 
H-beam piles capable of meeting limits allowed 
by the City of Chicago Building Code, United 
States Steel Corporation had the Armour Research 
Foundation of Illinois Institute of Technology 
conduct tests on a site having soil conditions 
typical of the Loop area. Tests were made at the 
corner of Harrison and Halstead Streets. A total 
of 17 piles were driven, eight of which were used 
as anchor piles. Data on the nine test piles is 
shown in the table below. 


USS Steel H-Beam Bearing Pile Test 


Pile Size 

End Conditions. . 

Proposed Allowable Load—Tons 

Test Load—Tons 

No. of Blows in Last Inch 

Estimated Design Load by ENR Formulat 

Total Deflection ot Proposed Allowable Load...... 
Total Deflection at Test Load 

Rebound from Test Lood 

Total Net Settlement 
Allowable Total Net Settlement by Chicago Code. . 


Load ot Failure—Tons 
Avg. Unit Stress (fs) at Failure—psi 
Total Deflection at Failure 
Rebound from Failure Lood 
ANCHOR PILES. 14” CB 87#/" (Moximum uplift = 200k/ pile) 23 Net Settlement ofter Removal of Failure Load. .... 
Manner of Failure 


6 @ 3-6=21-0 


Anchor Piles 
Test Piles 


*Final driving of all piles by Vulcan type OR hammer— 
30,225 ft. lbs. {ENGINEERING NEWS formula 


dotum 
—10.0° Fill ond Sond 


Tough clay with sond 
—17.5’ and gravel seams 


Bive clays 


— 56.0’ 
—60,0' Very deme sit & “< 
— 63.5" Med. deme sit &cloy “~ 
THEIR NATURAL ADVANTAGES make 


—740' Grey silt, cloy & sond—med. dense 


USS STEEL H-BEAM BEARING PILES 


Grey silt—trace of cloy, 
sond & gravel. Very dense. 


the logical foundation for heavy, _ 


Rock —Dolomitic mestone 


multi-story buildings 


The design possibilities, low cost, and ease of installation of USS steel H-Beam bearing 

piles offer definite advantages over foundation caissons for supporting heavy buildings. 

Buildings of any height can be founded on steel H-Beam piles without limitations resulting 

from insufficient penetration. Excessive amounts of free water, marsh gas, and other ad- 

verse conditions which sometimes halt construction of open-pit caissons, offer no obstacles SEE THE UNITED STATES STEEL HOUR. It’s a 
to obtaining required design loads with steel H-beam bearing piles. Furthermore, the cost full-hour TV program presented every other 
in time, materials, and equipment needed to construct open-pit caissons makes USS steel week by United States Steel. Consult your 
H-Beam Bearing Piles the most economical type of foundation you can use. local newspaper for time and station. 
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high load-carrying capacity 
H-Beam Bearing Piles 


All of the nine piles tested exceeded the require- 
ments of the Chicago Building Code, except for 
the closed end, 14-inch H-beam bearing pile that 
failed by excessive net settlement at a load of 370 
tons. This pile was not driven to hardpan inas- 
much as the desired driving resistance was at- 
tained before hardpan was reached. Therefore, it 
seems logical to assume that for loads of the mag- 
nitude of those under discussion, firm seating in 
hard soil should be a requirement. 

Here again is proof that USS Steel H-Beam 


Bearing Piles are capable of carrying heavy 
foundation loads into stable mediums lying at 
great depth. Their capacity for high unit loads, 
both vertical and horizontal, permits fewer piles 
and fewer driving operations for a given load. 
They are readily handled in the field by ordinary 
equipment, are easy to splice, eliminate jetting, 
and withstand rough handling. 

If you would like to receive detailed informa- 
tion regarding your particular foundation prob- 
lems, please contact the office nearest you. 


(in accordance with Chicago Code requirements—in oddition B4, B2 and B3 were tested to failure.) 


02 
12” CBP S53 #/’ 


C4 
10” CBP 42#/’ 


B4 
10” CBP 42 #/’ 


c2 


12” CBP S53 #/’ 


C3 
14" CBP 117#/’ 


B2 
12” CBP 53 #/’ 


03 
14" CBP 


Local Flange 
Buckling Above 
Ground 


Local Flange 
Buckling Above 


Ground Section of Pile 


-80'-0" 


At load of 370 tons 


UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. - 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - 
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104,3’ rock line 


@ total settlement of 
5.014" wasobserved, 
with a net settlement 
of 4.260" after re- 
movol of lood. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


tAT £.5 


oF 


LA 
Data* 

10” CBP 42 #/’ 14" CBP 117#/") 

Open Closed Open Open Closed Open Open Closed Open — fa 

75 75 75 100 100 100 200 200 200 

150 150 150 200 200 200 400 400 400 : eg 

10 4 10 31 7 7 Refusal 22 24 On Rock ee 

151 151 228 124 124 208 213 

0.317" 0.312" 0.168" 0.359" 0.338" 0.270" 0.378" 0.454" 0.293" 

0.773" 0.976" 0.501” 2.147” 1.321" 0.637” 0.891" 0.695" 

0.633” 0.730" 0.549" 0.754" 0.810" 0.670" 0.723" 0657” 

0.140" 0.246" —0.048" 1.393" 0.511" —0.033" 0.168" 0.038” ee 

1.50” 1.50” 1.50" 2.00” 2.00" 2.00" 4.00" 4.00” 4.00" 

240 300 635 

34.400 psi 38500 psi 36900 psi | 

0.985” 1,079" 2.669" 

0.831" 0.932" 1.176" 

0.154" 0.147" 1.493” 

Over Cross 

4 

| 

| | | | 

| | | 

| | | | 

| | | | 

| | | | 

| | | | | | 

| | | | | ma 

| | | 

| | | | 

| | 

a 

a 

7 
\ 


Trunion 
Bearing 


ROTOVALVES 


SMS-ROTOVALVE DESIGN ASSURES 
POSITIVE CLOSING, LONG LIFE 


For fast, easy operation and positive closing, specify SMS-Rotovalves. As shown above, 

the conical plug, with full line opening, first lifts, then turns, finally reseats. Bronze trunnions 
eliminate friction and wear to seats, the causes of failure and breakage. Self-purging monel 
to monel seating assures drop-tight closure. 


Rotovalves are designed to solve your control problems. You can be sure of easy operation, 
precise aperture control, controlled closing time, positive closure, easy mechanical 

cleaning, low maintenance and long service life. The Rotovalve’s full line opening means 
less head loss and lower pumping costs. 


Performance characteristics like these are the result of more than 75 years of hydraulic 
research and engineering. To get full information on the complete line of Rotovalves, 
Ball Valves and Butterfly Valves, contact our local representative or write 

S. Morgan Smith Co., York, Pa. 


HYDRAULIC IM GATES & HOISTS 
TURBINES RAKES 


S.MORGAN SMITH 


ROTOVALVES FREE-DISCHARGE 
VALVES 


| BALL VALVES 
CONTROLLABLE- 
BUTTERFLY 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO VALVES BB SHIP PROPELLERS 


&& 
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Pulp and paper production in 1955 reached 
an all-time high level, according to recent 
Department of Commerce estimates. At 
the base of this production peak was an 
adequate water supply, because in paper 
and pulp production water is vital. Produc- 
tion of one ton of paper requires the use of 
as much as 50,000 gallons of water! 
American Cast Iron Pipe, such as this 
42” Double-X line at a Florida mill, con- 
ducts the water supply into many record- 
setting pulp and paper plants. Its depend- 
able, efficient service is vital to the success- 
ful operation of other important industries 
as well. Throughout the gas, oil, chemical, 
and many other industries, and in munici- 
pal water and sewage works, quality Ameri- 
can Cast Iron Pipe, centrifugally cast, has 
established a record of long-lasting service. 
Because of its lower service cost, proved 
over long periods of time, American Cast ie 
Iron Pipe is also setting records for econo- a Bre 
my in operation. American 42” Double-X Mechanical Joint Pipe shown 
Get to the bottom of the facts about pipe. here carries the raw water supply from a river into the 
Call the experienced American Cast Iron St. Joe Paper Company mill at Port St. Joe, Florida. 
Pipe Company representative nearest you. 
Let him help you beat your own piping 
records to a pulp. 


Sales Offices 


New York ® Chicago ® Dalias 
Kansas City * Minneapolis 
Pittsburgh * San Francisco 
Orlando * Houston * Denver 
Los Angeles ¢* Cleveland 


BIRMINGHAM 2, ALABAMA 
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TODAY... 


Roebling tensioning materials 
have created many markets 
for prestressed concrete... 


warehouses « garages + stadiums 


bridges + piers + hangars 


and other construction 


TODAY... 


Another new market for fabricators 


Prestressed* Concrete 
Line Poles 


Shown here is one of the latest in the constantly growing list of applications for prestressed 
concrete. These power line poles were designed and fabricated for the Florida Power Cor- 
poration by Finfrock Industries, Inc., Orlando, Florida. 


Each pole is prestressed with %” diameter Roebling uncoated 7-wire stress-relieved strands, 
pretensioned and bonded to the concrete. 


Easily transported and installed, the 65 ft (above ground) poles have a life expectancy of 
50 to 100 years. Once erected, they are maintenance-free. The high cost of replacement 
every few years is eliminated. 


Why don’t you investigate the possibilities of this new market to increase your profits? 
Roebling engineers, who pioneered in the development of prestressed concrete in America, s 
will supply general information or help with specific problems. Write to Construction 
Materials Division, John A. Roebling’s Sons Corporation, Trenton 2, N. J. 


*Not to be confused with ordinary 


ROEBLE nics reinforced concrete 


A Subsidiary of The Colorado Fuel and Iron Corporation 
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NOT formed by 15,000 fi. Ib. blows of indirect energy 
BUT “forged” by 150,000 ft. Ib. blows of direct impact! 


if WOU can... 


Insist on the BEST in Foundations 


; Planning construction? Let us help plan your next meeting with a speaker and color slides. 


FRANKI FOUNDATION COMPANY 
103 PARK AVENUE, NEW YORK 17, N.Y. 
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Subsoil investigation at the site of the 
new Warehouse and Office Building in 
Queens County, N. Y., for Chase Brass 
& Copper Co. (subsidiary of Kennecott 
Copper Corporation) revealed the pres- 
ence of a miscellaneous fill. This fill 
contained sand, gravel, bricks, wood, 
boulders and rip rap and it varied from 
3 feet to 29 feet in depth. A stratum 
of fine to medium sand was found 
immediately beneath the fill layer. 


The Engineers specified cast-in-place 
concrete piles with an alternate pro- 
vision for Franki Displacement Caissons. 


The existing subsoil conditions intro- 
duced definite risks to the driving of 
cast-in-place piles. Boulders and rip 
rap would easily tear the thin metal 
pile shell or would completely obstruct 
the pile and prevent its driving to 
required penetration in the good bearing 
strata. However, the obstructions in the 
fill did not present any serious obstacle 
lo the installation of Franki Caissons 
because our 7,000 pound ram falling 20 
feet could drive the obstruction from the 
path of the tube or smash it entirely. 


Therefore, the foundation contract 
was awarded to us because the Franki 
method offered a practical and time 
saving installation of definite cost 
without any uncertain and costly added 
contingencies due to obstructions. 


A total of 177 Franki Displacement 
Caissons were installed to suitable 
bearing in the sand layer at depths 
ranging from 15 feet to 34 feet. 


Lockwood Greene Engineers, Inc., 
prepared the plans and specifications 
and Gilbane Building Company is the 
General Contractor for this project. 


LITERATURE AVAILABLE 


Brochure describing various Franki 
Foundation methods will be furnished 
on request. Write to: 


Franki Foundation Company 
103 Park Avenue 
New York 17, New York 
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Another Important Highway Bridge 


- 


_ HANDSOME NEW 4-lane bridge replaces the highway services of 
the adjacent Hannibal Bridge (built in 1917), which carried the 
highway on its upper deck, and will continue to carry the tracks of 
the Chicago, Burlington & Quincy Railroad on its lower deck. 

The structure consists of three Thru Tied Arch Truss Spans, one 
540’ long and two of 450’; a South Approach which is made up of two 
Thru Plate Girder Spans, each 113’ long, and nine Deck Plate Girder 
Spans, ranging in length from 90’ to 125’-6”; and a 1161’-long North 
Approach composed of 20 continuous Beam Spans. 

All of the 7,277 tons of structural steel for this new bridge was 
fabricated by American Bridge. In addition, American Bridge erected 
the three river spans. Field connections were riveted, bolted and 
welded. 

The Broadway Bridge in Kansas City is the most recent of the 
hundreds of highway bridges built by American Bridge. You’ll find 
them in every state . . . on practically every important highway. In 
over fifty years of building bridges of every type and size, American 
Bridge has accumulated a vast and valuable experience in this highly 
specialized field of construction. If you would like to know more about 
our ability, skilled personnel, and fabricating and erecting facilities, 
just call our nearest Contracting Office. 


fabricated and erected by American Bridge 


ROADWAY BRIDGE 


Over Missouri River, Kansas City, Missouri 


THE NEW B 


All designs by: Howard, Needles, Tammen & Bergendoff, 
Consulting Engineers, Kansas City, Mo. 


Owned by Municipality of Kansas City, Mo. (Who handled 
all planning, programming and financing independent of 
state or federal cid.) 


Contractor for three river spans: American Bridge Division. 


Contractor for South Approach: Guy H. James Construction Co. 
and Foster-Smetana Co. . 


Erection of South roach sublet American Bridge to: 


Contractor for North Approach: L. G. Barcus & Son Construc- 
tion Company. 


INTERESTING MOTION PICTURES AVAILABLE—“Building for the Nations” and “The Suspension Bridge,” 
two entertaining and educational films, are now available without charge to business, fraternal 
and civic organizations, churches, schools and colleges. Write to Pittsburgh office for bookings. 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION - 


GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 


Contracting Offices in: AMBRIDGE - ATLANTA + BALTIMORE + BIRMINGHAM + BOSTON + CHICAGO + CINCINNATI + CLEVELAND + DALLAS + DENVER + DETROIT * ELMIRA * GARY 


HOUSTON * LOS ANGELES * MEMPHIS * MINNEAPOLIS » NEW YORK * ORANGE, TEXAS * PHILADELPHIA * PITTSBURGH * PORTLAND, ORE. * ROANOKE * ST. LOUIS * SAN FRANCISCO * TRENTON 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN BRIDGE 
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In addition to their known non- 
tipping characteristics, 
Chicago-Wiggins Covers offer 
the following advantages: 


e Provide maximum gas pressure and 
positive scum submergence 


e Superior structural design assures highest 
live load safety factor of any cover 


e Lower plate stresses achieved through mod- 
ern welding and design 


@ Positive anti-rotation device keeps trusses 
always above tank corbels 


PONTOON COVERS 
Always float on liquid—never on gas. 


LODEK COVERS WET GAS HOLDERS 


Lowest first cost for 75 ft. to 150 ft. Self balancing with a positive seal. 
diameters. Economical in first cost and in mainte- 


nance. 


CHICAGO PUMP COMPANY 
Subsidiary of Food Machinery and Chemical Corporation 
always specify Chicago EE@® SEWAGE EQUIPMENT DIVISION 


622 DIVERSEY PARKWAY e@ CHICAGO 14, ILLINOIS 


Flush Kleen @, Scru-Peller @, Plunger. Horizontal and Vertical Non- Clogs Water 
Seal Pumping Units, Sampiers .. . Swing Diffusers, Stationary Diltusers, Mechanical 
Aerators Combination Aerator-Clarifiers. Barminutos @ Comminutors 
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can bank for jobs 


When your reputation is at stake... when 
the public deserves and should get de- 
pendable service... play safe by instal- 
ling cast iron pipe. Through our consist- 
ent program of national advertising, the 
public knows that cast iron pipe serves 
for centuries—is reliable and economical. 


Today, modernized cast iron pipe, cen- 
trifugally cast, is even tougher, stronger 
and more uniform in quality than the 


pipe our industry made a century ago. 
For further information, write Cast Iron 
Pipe Research Association, Thos. F. 
Wolfe, Managing Director, 122 So. Michi- 
gan Avenue, Chicago 3. 


* 


re 


The Q-Check stencilled on pipe is the Registered 
Service Mark of the Cast Iron Pipe Research Association. 


20” Mechanical Joint Water Feeder Main 
installed at Atlantic City, N. J. 


About 14 miles of 16” Mechanical Joint 
pipe installed for supply line for water 
district in South Carolina. 


Nearly two miles of 6” to 20” cast iron pipe 
for potable, process, and fire protection 
water systems and sewer system for petro- 
chemical plant in Tuscola, Illinois. 


~ 
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Flexible Joint cast iron pipe being laid across 600 
feet-wide river at Waterloo, lowa, for feeder line 
operating under 85 psi water pressure. 


Installing 24-inch Flexible Joint cast iron pipe for 
river crossing at Fort Lauderdale, Florida. 
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CATERPILLAR* 


Pennsylvania Turnpike gets ready 
head four directions 


+ : The veteran east-west turnpike gets a north-south extension. 

é Look how construction techniques and equipment have improved 
| since the original highway was completed. 


Six DW21s and PR2Is help Badgett Mine Stripping Corp. move 5,000,000 yards. 
Averaging two trips an hour over a round-trip haul of 3 miles, these units averaged 


loads of 16 yards. Says the foreman, “‘. . . the best machine of its kind.” 


he Pennsylvania Turnpike, granddaddy of all the 

nation’s super-toll roads, is getting a north-south link. 

Called the Northeast Extension, the $196 million 
superhighway will roll 110 miles—connecting Scranton 
to the east-west portion of the Turnpike near Philadel- 
phia. Terrain ranges from flat farmland and timber 
tracts to the rugged, rocky Pocono Mountains and 
abandoned anthracite diggings. It crosses 4 rivers and 
16 streams. Contractors are building 133 bridges, 142 
culverts and punching a 4300-foot tunnel through a 
mountain. When completed the road will have con- 
sumed 70,000 tons of steel, 4 million tons of stone and 
sand, 714,207 tons of fine aggregate, and 1,782,526 tons 
of coarse aggregate. No grade will exceed 3%. 


16 


The road will make use of a new idea in medial 
strips. Traffic will flow on both sides of a 4-foot-wide 
concrete separation, 8 inches high. This is expected to 
provide increased safety and save construction costs. 

Money is being saved, too, by the fleets of Caterpillar 
equipment at work—machines with work capacities 
unknown when the original Turnpike was built. Says 
P. C. McGee, superintendent for Central Pennsylvania 
Quarry, Stripping and Construction Co., which is mov- 
ing 2,750,000 yards on 10.04 miles: 

“T used to be an operator and I feel that Caterpillar 
makes the best road equipment you can buy. Since I 
have become a superintendent, I am more cost con- 
scious. Now I know that CAT* machines give you 
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ALLENTOWN 


NEW JERSEY 
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Northeast Extension runs from the Philadelphia area to Scranton 
across the rugged Pocono Mountains. It requires, among other 
things, a 4300-foot tunnel. 


more work for the money than other road equipment.” 

Central Pennsylvania's big yellow fleet includes D7s, 
D8s and No. 12 Motor Graders. Since the original 
Pennsylvania Turnpike mileage was built, the D8 has 
had its production increased with improvements like 
these: a new 191 HP Diesel Engine . . . torque converter 
... the exclusive Caterpillar oil clutch. And the No. 12 
now packs 115 HP, faster reverse speeds, tubeless tires, 
and the new oil clutch. 

On another part of the Northeast Extension, Badgett 
Mine Stripping Corp., Madisonville, Ky., is moving 
5,000,000 yards on a 6.91-mile stretch. Its Caterpillar 
fleet includes 6 DW21s with Athey PR21 Wagons. 
Neither unit existed when the original Turnpike was 
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No. 12 Motor Grader (above) and D8 (below) team up for Central 
Pennsylvania Construction Co. on a 97-foot fill. In rocky going, 
they spread and graded a 150 foot x 80 foot area per hour. 


built. Today, the DW21, powered by a Cat Turbo- 
charged Diesel with a maximum output of 300 HP, can 
develop rimpulls ranging to 38,240 pounds. The PR21, 
teamed with a DW21, can carry up to 22.5 cubic yards, 
make 90-degree turns to either side. 

Reports Roy N. Holley, grade foreman: “They keep 
on working when other haul units break down. That’s 
why they haul more dirt. And they let us operate faster 
in tight spots.” 

The Northeast Extension illustrates clearly the giant 
strides made by the construction industry and _ its 
Caterpillar equipment in a few short years. 


Caterpillar Tractor Co., Peoria, Illinois, U.S. A. 
*Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 
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LAKE PONTCHARTRAIN 
CAUSEWAY 
New Orleans, Louisiana 


owner: Greater New Orleans Expressway Com- 
mission. DESIGNER: Palmer & Baker, Inc., Mobile, 
Alabama. contractor: Louisiana Bridge Co. (a 
joint venture of Brown & Root, Houston, Texas 
and T. L. James & Co., Ruston, La.) 


. The world’s longest highway bridge rests on 


RAYMOND CYLINDER PILES 


By using simplitied design and unique assembly line construction 
methods, the $30,700,000 new Lake Pontchartrain Causeway, stretching 24 miles 
from the outskirts of New Orleans to Mandeville, La., was completed four 
months ahead of schedule. The use of Raymond Prestressed Concrete Cylinder 
Piles was a major factor in the saving of time and money in this project. Under ; 
the direction of Raymond engineers, a pile fabrication yard was constructed at a 
the bridge site. Just three months after the manufacturing yard was started, the 
first Raymond Cylinder Pile came off the assembly line and was floated to the 
installation point. In all, the contractor, who was licensed to manufacture and 
install the Raymond Piles, used 4,886 fifty-four inch piles averaging 88 feet in 
length, 2,240 pile caps and 2,232 185-ton Prestressed Deck Slabs in the bridge. 

Naturally, we are proud to have played such an important part in this gigantic : 
construction achievement. And we will be equally proud to apply our expe- ip 


The 37 acre manufacturing yard, rience to your foundation problems—no matter how large or small. 
built specifically for this job. 


Installing the piles, pile caps and deck slabs. 


h 
RAYMOND AY ID 
a and abroad Y M ON 
IN THIS COUNTRY 3 LE 
440 Cedar St. York 6,N.Y, 
es Foundations . . . Marine Structures... 
= Heavy Construction . . . Soil Investigations. Branch offices in Principal Cities of the — 
United States, Canada, Central and South 
OUTSIDE THE UNITED STATES America. 


Complete services for all types of construction. 


: | igeg 
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Spanall 
like no other building device pana | 


HORIZONTAL SHORING 
x 


helps contractors save time, labor and money 


S-L Spanall assembles fast and conveniently to desired 

span lengths—without need for intermediate supports 

—frees work areas on floor below 

—adjusts quickly to desired span lengths 

—supports 44 times its own weight—with safety factor of 2.17 

—and Spanall features built-in camber, easy to set and 
automatically correct for any span length. 

Rented or purchased, S-L Spanall adds up to unprecedented 

savings—as high as 40% on this class of work, plus 

additional savings on insurance premiums. 


WOK 


Applying plywood deck for concrete 
flooring at Y.M.C.A. in Syracuse, 
N. Y. Spacing between S-L Spanall 
supports is 24’; spans vary from 
10’-9”’ to 24’-3”’. 


SPANALL OF THE AMERICAS, INC. 
787 United Nations Plaza, N.Y. C. Telephone MUrray Hill 5-7100 


UNIVERSAL BUILDERS SUPPLY CO., INC. 
787 United Nations Plaza, N.Y.C. 408 No. Midler Ave., Syracuse, N.Y. 


SPANALL OF CANADA, LTD. 


P. O. Box 171, Postal Station E Toronto, Ontario 


Complete information and engineering service available through 
local distributors in United States, Canada and Latin America. 
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UNIVERSAL PRODUCTS 
for highway construction 


STANDARD TYPE 
4 longitudinal wires 


Maximum strength 


and support 
4 


STANDARD TYPE 


2 longitudinal wires INDIVIDUAL 


DOWEL CHAIRS 
Two-legged dowel chair 


ASSEMBLIES Single Leg Dowel quick snap- 
in of Dowel. Sizes to support Dowel from 
Universal Dowel Basket 3” to 6" above sub-grade. 
abrica specifications. special equip- an Keep Dowel Bar Assemblies 
ment and fixtures guarantee accurate spac- Length from 
ing and positive alignment of dowels. High ican yaw 
e y your & . Metal Dowel Sleeves for 
requirements. Universal Baskets are ap- overall cover 
proved by Federal, State and private authori- 
ties for highway and airport construction. on 
ASSEMBLY 


Let us quote on your requirements. Write 
for complete details today. 
LAMP CO. 


GENERAL OFFICES AND FACTORY: 1238 N. KOSTNER +> CHICAGO 51, ILLINOIS 


OFFICES AND WAREHOUSES: 
CLEVELAND, OHIO, 24901 Lakeland Blvd. + BALTIMORE, MD., 1020 N. Kresson St. 
HOUSTON, TEXAS, 2314 Preston Ave. « SAN LEANDRO, CALIF., 2051-9 Williams St. rkeouwer 
LOS ANGELES, CALIF., 5855 South Western Ave. « ATLANTA, GA., 1401 Howell Mill Rd. : 
DISTRIBUTORS IN PRINCIPAL CITIES You Build...Coast to Coast 


For providing required tie- 
ing element along longitu- 
dinal joint. Eliminates 
necessity of bending tie 
bars or drilling road forms. 


Service 


Copyright 1955 by UNIVERSAL FORM CLAMP CO., Chicago 51, Ill. 
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Can Your Water Pipe Withstand 
Three Times the Working 


As this chart shows, steel water pipe can withstand at least three times 
the calculated maximum allowable working pressure before bursting. 


THEORETICAL INTERNAL PRESSURES OF STEEL PIPE 
7/16 in. 


5/16 in. 1/2 in. 
IN- Est MAX MIN Est MAX MIN Est MAX MIN EsT MAX MIN EST MAX MIN 
SIDE SHIP WRK BURST SHIP wrk BURST SHIP WRK BURST SHIP WRK BURST SHIP wrk BuRST 
DIAM| WT | PRESS | PRESS | WT | PRESS | PRESS | WT | PRESS | PRESS | WT | PRESS | PRESS | WT | PRESS | PRESS 

IN. PS Ps! Ps! Psi PSI pst | user | psi | | PS! Psi 


2430 
2180 
1985 
1820 
1455 
1210 
1040 
910 
810 
730 
605 
145 520 4 
— ded minimum wall thickness is approximately the pipe 464 | 145 | 4559 524 | 165 | 520 


88 
97 


775 


di ter divided by 165. Pipe having this diameter-thickness ratio, when 
1 backfilled and properly tamped, will withstand any depth of cover. *605 150 465 
For buried pipe, the r ded mini wall thickness is shown im- 


mediately to the right of the heavy black line. 


*Under certain conditions stiffeners may be required to reduce deflections. 


tx T: 
r= ai P = internal pressure, psi t— thickness,in. Ts — allowable unit stress = 60% x 27,000 (yield point) == 16,000 psi 


r = radius of pipe, in. 


Based on use of ASTM A-283, Grade B Steel, 50,000 psi min. ultimate tensile strength 


you get a minimum bursting pressure of 625— 
that’s triple, with plenty to spare! 


Take a look at just two examples: 


(A) If you select 36 x % in. steel pipe, AWWA Don’t gamble with slim margins of safety. Don’t 
design standards allow a maximum working take chances with water lines. Bethlehem Steel Pipe 
pressure of 225 psi, well in excess of ordinary costs no more than other materials—actually costs 
pressures. Yet your minimum bursting pressure is less to install—and gives you reliable performance. 
695 psi—over three times the working pressure. Remember, every length of Bethlehem Steel Pipe is 
‘ hydrostatically tested in accordance with AWWA 

(B Now look at 60 x % in. pipe. With a maxi- standards, usually to wvice the working pressure! For 
mum allowable working pressure of 200 psi further facts see the nearest Bethlehem sales office. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. se 


M 
BETHLEHEM STEEL 
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On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast : 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation gETHLEHE 
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Now! It’s 


LINK-BELT 


PRE-BILT 


Sectional belt conveyors 


for Link-Belt conveyors efficiently stock and reclaim four sizes of 
sand and gravel at one of the industry’s most modern yards. 


EASY SELECTION... 
DELIVERY 


Order from nearest of 
9 plants—reduce 
costs and delays 


pes today’s top answer to effi- 

cient, economical, long-life bulk 
handling — Link-Belt PRE-BILT sec- 
tional belt conveyors. They combine 
s.andard products, sectional truss 
frames and supporting bents to meet 
your exact requirements. Let a Link- 
Belt representative help you choose 
from 27 standard, packaged compo- 
nents — with drives up to 40 hp... 


2 Z - i 9 Inclines like this pose no special prob- Conveyor with 30-in. wide belt han- 
as, pg: nd 36-in. belt widths . . . 24 lems for highly-adaptable Link-Belt dles iron ore concentrate and tailings 
and 42-in. truss depths. For the full PRE-BILT sectional belt conveyors. from washing plant to loading hoppers. 


story, call your nearest Link-Belt office. 


“FROM SELECTION TO OPERATION...AS SIMPLE AS THIS” 
Book 2579 outlines Link-Belt 
PRE-BILT sectional belt conveyor 
advantages. Write for your copy EASY SELECTION. Your Link-Belt representative will help you select the best 
today. combination of PRE-BILT sectional belt conveyor components. 


PROMPT QUOTATIONS. He will prepare a comprehensive and accurate 
estimate of requirements for installations that permit ‘“‘on-the-ground” survey. 


SIMPLIFIED PURCHASE. Parts are standardized, interchangeable, all available 
from one supplier. Link-Belt representative can furnish all necessary data. 


QUICK DELIVERY. PRE-BILT conveyors are built at nine strategic locations 
and are shipped from the plant nearest you. 


FAST INSTALLATION. Can be readily handled by your own erectors in most 
cases. Link-Belt can also furnish complete erection service and supervision. 


BELT CONVEYOR EQUIPMENT 


14,113 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Indust 


k There Are Link-Belt Plants and Sales Offices in All Principal Cities. 
Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, 


.S.W.; South Africa, Springs. Rerresentatives Throughout the World. 
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Highly Stressed Concrete Lasts Longer 


when reinforced with 


American Welded Wire Fabric 


Concrete roads, floor slabs, pipe, walls, side- 
walks—all are improved with Welded Wire 
Fabric reinforcement. They have greater resist- 
ance to cracking, last longer, and stay smoother. 
And now, for concrete that must withstand un- 
usually high stresses, American Welded Wire 
Fabric comes in larger sizes than formerly. It’s 
now available in diameters up to and including 
4”, at 2”, 3”, 4”, and 6” on center. It meets 
ASTM Specification A 185 56T. 

The high quality of American Welded Wire 
Fabric is rigidly controlled from iron mine to 
you. Made from tough, cold-drawn steel .. . 
then electrically welded together into a strong 


"4 
USS American 


ON THE INDIANA TOLL 
ROAD, opened this month, 
concrete reinforced with 
Welded Wire fabric makes a 
better road. In culvert pipe, 
and in the road itself, wire 
fabric gives the concrete ex- 
tra strength and durability. 
You will find American High- 
way Guard, and specially de- 
signed American Road Joints, 
as well as American Welded 
Wire Fabric, doing an excel- 
lent job on this new road. 


network of durable reinforcement, it cuts main- 
tenance cost because it increases service life of 
concrete. It cuts installation costs because it is 
easily handled and placed. It comes in both 
sheets and rolls. Send the coupon for helpful 
literature on this and other construction mate- 
rials manufactured by American Steel & Wire. 


AMERICAN STEEL & WIRE 


DIVISION 
UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


4 FREE TECHNICAL DATA 


American Steel & Wire 
t. 56-C, Rockefeller Bidg. 
Cleveland 13, Ohio 
Please send complete information on the following products: 
0 American Welded Wire Fabric for Portland Cement Concrete 
(0 American Welded Wire Fabric for Asphaltic Concrete 
( American Welded Wire Fabric for Airport Runways 
(CD American Wire and Strand for Prestressed Concrete 
(CD American Road Joints 
0 Multisafty Highway Cable Guard 
(0 American Beam-type Highway Guard 


UNITED STATES STEEL 


j 

PAYS TO ASK 
i 
a Have your representative call 
A e ire a rit 


Constructing skid - resistant 
Texaco Asphaltic Concrete 
pavement on U.S. Route 550, 
where this highway crosses the 
Molas Divide in Colorado at 
an elevation of 10,000 feet. 


CONTRACTORS 
Lowdermilk Brothers 


Construction Company, 
Denver, Colo. 


Sterling Sand & Gravel 
Company, Fort Collins, 
Colo. 


U.S. Route 550 crosses the Molas Divide near Silverton, Colo., 
about 10,000 feet above sea level. On the curves and grades of 
such a mountain highway, dependable skid-resistance is an 
exceptionally important quality in a pavement. 


A hot-mix Texaco Asphaltic Concrete pavement has been 
constructed on this 6.8 mile section of US-550. Laid to a com- 
pacted thickness of two inches, this skid-resistant, rugged wear- 
ing surface is supported by a six-inch foundation of crushed 
stone. The Texaco asphalt surface and the stone base form a 
completely flexible pavement from the subgrade up, which is 
capable of absorbing heavy traffic year after year, with a mini- 
mum of maintenance. , 


Hot-mix Texaco Asphaltic Concrete is one of the many heavy- 
duty, intermediate and low-cost types of construction for high- 
ways, streets, airports and parking areas obtainable with Texaco 
asphaltic products. Helpful information about 
the methods and materials recommended for 
all these types is supplied in two free book 
lets. Copies may be obtained without obliga- 


Completed Texaco Asphaltic Concrete surface at the tion from our nearest office. 


left and the 6-inch broken stone base at the right. 


THE TEXAS COMPANY, Asphalt Sales Div., 135 E. 42nd Street, New York City 17 
Boston 16 @ Chicago 4 Denver 1 Houston 1 Jacksonville 2 Minneapolis 3 Philadelphia 2 Richmond 19 
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It’s Transite 
Ring-Tite 
Pressure Pipe 


@ Transite® Ring-Tite® Pressure Pipe is 
a community investment that pays off 
year after year! 


Its remarkably high flow characteristics 
protect that investment by keeping 
maintenance and pumping costs at a 
minimum during its long service life. 


Corrosion Resistant 


Transite Pipe is strong, durable, and 
highly resistant to corrosion. And it is 
immune to tuberculation, the form of 
interior corrosion that chokes the flow and 
increases pumping costs. Transite cannot 
tuberculate, thus its original high flow 
capacity is maintained, and pumping costs 
are kept at a minimum year after year. 
The Ring-Tite Coupling, with rubber 
rings compressed and locked in place 
forms a joint that is tight yet flexible. 
Rings cannot blow out, and the automatic 
separation of the pipes within the 
coupling helps to relieve line stresses. 


For further information about Transite Pressure Pipe and the 
Ring-Tite Coupling, write for Booklet TR-160A. Address Johns-Manville, 
Box 14, New York 16, N.Y. In Canada, Port Credit, Ontario. 


JM Johns-Manville TRANSITE PRESSURE PIPE 


ul WITH THE RING-TITE COUPLING 
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George D. Clyde is the new governor- 
elect of the state of Utah. Governor Clyde 
will resign his post as 
Commissioner of In- 
terstate Streams for 
Utah on January 1 to 
assume his new 
duties. The holder 
of engineering de- 
grees from Utah 
State and the Uni- 
versity of California 
at Berkeley, he was 
dean of engineering 
at Utah State Agri- 
cultural College from 1935 to 1945 and 
chief of irrigation and water conservation 
for the U. S. Department of Agriculture 
before taking over his present post. 
(October issue, Page 27). 


George D. Clyde 


John W. Clingerman has been ap- 
pointed product manager in charge of 
specialty products for U. S. Steel’s 
American Bridge Division in Pittsburgh, 
Pa. Mr. Clingerman has been associated 
with U. S. Steel since 1935 with time out 
for service in the Navy, and since 1954 has 
been assistant contracting manager of the 
Specialty Products Division. 


Chester W. Cambell has been named 
president of the Foundation Company of 
New York. Mr. Cambell has been with 
the company since 1926, holding the 
position of project manager prior to his 
recent appointment. 


John P. Redwood, consulting engineer 
and public utility analyst of New York 
City, has been appointed by the West- 
chester County Board of Acquisition and 
Contract to assist in representing it before 
the Public Service Commission in its case 
against the New York Central, which is 
attempting to increase commuter rates 
and discontinue passenger service on the 
Putnam Division. 


Ralph Budd, retired chairman of the 
Chicago Transit Authority and former 
president of the Great Northern and the 
Burlington-Rock Island railroads, is this 
year’s recipieut of the Award of Merit of 
the American Institute of Consulting En- 
gineers. The citation hails him as a 
“distinguished American, outstanding en- 
gineer, able administrator, inspiration to 
young engineers; pioneer in the develop- 
ment of his country through leadership in 


{ 
meet your needs! 


Fabricated | 


CONNORS’ 
PRODUCTS: 


® Cold Finished 


Connors offers a complete detailing and fabrication 


Sars service, geared to your requirements and schedule. 


@ Merchant 
@ Structural Shapes 
© Studded T Fence 


For personalized service and performance contact 


Posts 
@ Reinforcing Bars 
Hot Rolled Strip 
@ Highway Sign 


Posts 
© Bulb Tees 
Special Sections 
Hot Rolled 
Strapping 


For Reinforcing Bars 


CONNORS STEEL DIVISION 


K. PORTER COMPANY, INC. 


P. O. Box 2562 
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transcontinental rail and motor transpor- 
tation.”’ Presentation of the award to 
Mr. Budd took place at the AICE’s an- 
nual dinner at the Waldorf-Astoria in New 
York on November 27. 


John J. Theobald, who is serving as 
deputy mayor of New York while on leave 
for a year from the presidency of Queens 
College, received the annual award for dis- 
tinguished service of the New York chap- 
ter of the New York State Society of Pro- 
fessional Engineers at the organization’s 
recent annual dinner held in the Statler 
Hotel. Dr. Theobald is a former dean of 
administration and professor of civil en- 
gineering at the College of the City of New 
York. 


Leslie D. Harrison, civil and structural 
engineer of Columbus, Ohio, announces 
a change in his firm name to Freshwater 
and Harrison & Associates, Architects 
and Engineers, with new offices located at 
3763 North High Street, Columbus. 


Charles Rufus Harte, construction en- 
gineer of the New York, New Haven and 
Hartford Railroad Co., New Haven, 
Conn., has been named to receive the 
Standards Medal of the American Stand- 
ards Association, awarded annually for 
leadership in the development and appli- 
cation of industrial standards. 


Arthur F. Kirstein has joined the staff 
of the Structural Engineering Section 
of the National Bureau of Standards in 
Washington, D. C. He will primarily be 
working on the development of criteria for 
predicting the types of structural failures 
in reinforced concrete beams. For the 
past two years, Mr. Kirstein has been in 
fundamental and developmental research 
at the David Taylor Model Basin in 
Washington, D.C. 


Anton A. Kalinske has been appointed 
vice-president of Infilco Inc., Tucson, 
Ariz. An expert in the field of fluid me- 
chanics, Mr. Kalinske has been director 
of research and development for Infilco 
for the past ten years. 


G. Robert Koch has resigned as hydro- 
power and hydraulic engineer for Uhl, 
Hall and Rich at Massena, N. Y., to re- 
turn to Sanderson & Porter, consulting 
engineering and construction firm of New 
York City. Mr. Koch has been making 
extensive power studies on the St. Law- 
rence Project at Massena for the past 
three years. In his new position, he will 
be in charge of investigations and reports 
relating to hydro-electric developments 
and power surveys, both foreign and 
domestic. 
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Randolph H. Dewante announces the 
formation of a partnership with Edwin R. 
Stowell under the firm name of Dewante 
and Stowell, sanitary and civil engineers, 
with offices at 2015 J Street, Sacramento 
14, Calif. 


Herman Tachau, an engineer with the 
New Mexico State Highway Department, 
received first prize of $5,000 in the recent 
competition for ideas to accelerate the 
progress of arc welding sponsored by the 
James F. Lincoln Are Welding Founda- 
tion. Van Rensselaer P. Saxe, consult- 
ing engineer of Baltimore, Md., received 
the second award of $4,000; Thomas C. 
Kavanagh, consulting engineer of New 
York City, the third award of $3,000; 
and Bruce G. Johnston, professor of 
structural engineering at the University of 
Michigan, $2,000. Twenty awards total- 
ing $20,000 were made to engineers in 16 
different states. 


Nathaniel P. Hayes, president of the 
Carolina Steel and Iron Co., Greensboro, 
N. C., was recently elected president of 
the American Institute of Steel Construc- 
tion. Mr. Hayes was elected to the board 
of directors of the AISC in 1947, and has 
served as vice-president for the past two 
years. 


Harvey F. Ludwig has resigned as chief 
of the Office of Engineering Resources, 
Division of Sanitary Engineering Serv- 
ices, U. S. Public Health Service, Washing- 
ton, D. C., to accept the position of as- 
sistant manager of Hycon Aerial Surveys, 
at Pasadena, Calif. 


New president of the Federation of 
Sewage and Industrial Wastes Associa- 
tions for the coming year is Emil C. Jensen, 
chief of the Division of Engineering and 
Sanitation of the Washington State De- 
partment of Health. For the past few 
months Mr. Jensen has been serving the 
organization as vice-president filling the 
unexpired term of John W. Cunningham 
(November issue, page 94). 


Milton Pikarsky, partner in the firm 
of Plumb, Tuckett and Pikarsky, consult- 
ing engineers and architects of Gary, Ind., 
is in charge of the new branch office the 
firm recently opened in Chicago. The 
office is located in the Kimball Building, 
25 East Jackson Blvd. 


Karl Terzaghi, Honorary Member of 
ASCE and international authority on 
soil mechanics, has been appointed lec- 
turer and research consultant in soil 
mechanics for the current academic year 
at the Massachusetts Institute of Tech- 
nology. Dr. Terzaghi is professor emeri- 
tus of civil engineering at Harvard Uni- 
versity, where he had a long and dis- 
tinguished teaching career. 


Bernard S. Appleton has been appointed 
assistant manager of the Greer Corp., 
Jamaica, N. Y. He was formerly assist- 
ant chief engineer of the Greer Marine 
Corp. at Freeport, N. Y. 


Ezra B. Whitman, Past-President of 
the Society, retired on November 1 from 
active partnership in 
the Baltimore firm of 
Whitman, Requardt 
& Associates. He 
will continue to act 
as consultant to the 
firm and will main- 
tain his same office 
in the firm’s building. 
Mr. Whitman is a 
former veteran of 
World War I, and 
chairman of the 
Maryland Public 
Service Commission and the Maryland 
Public Road Commission. 


Ezra B. Whitman 


Charles H. Mullis, Jr., recently joined 
the staff of the Esso Research and Engi- 
neering Company’s design division. Mr. 
Mullis is a civil engineering graduate of 
Georgia Institute of Technology, where he 
also received his master’s degree in civil en- 
gineering recently. 


Alfred O. Quinn has been promoted to 
chief engineer of the Aero Service Corpora- 
tion, Philadelphia, Pa. Mr. Quinn has 
been associated with Aero since 1950, 
heading the Engineering and Field Surveys 
Divisions. His new duties will include 
formation of a technical department 
charged with planning, estimating and 
quality control of the company’s services. 


Mercel J. Shelton, deputy director 
of the California State Department of 
Water Resources with headquarters at 
Sacramento, was elected chairman of the 
California Section of the American Water 
Works Association at»its annual fall con- 
vention in San Diego. Duncan Black- 
burn, chief engineer of the Pasadena 
Water Department, was elected vice- 
chairman, and C. Kenyon Wells, assistant 
chief engineer of the Long Beach Water 
Department, was appointed to the Ex- 
ecutive Committee. 


Baboobhai V. Bhoota, of Bombay, 
India, was recently elected a director of 
Dorr-Oliver (India) Ltd. Dr. Bhoota 
has been associated with the organization 
and the sanitary field in India since 1946. 
He supervises the engineering and instal- 
lation of all Dorr-Oliver sanitary equip- 
ment and processes in India. 


William B. Miles, Jr., has joined the 
staff of Victor W. Buhr Associates, en- 
gineers and architects of Salisbury, Md. 
Mr. Miles was formerly a junior design 
engineer with the firm of Gardner and 
Sterling. 


Robert B. Brooks, consulting engineer 
of St. Louis, Mo., received a Distinguished 
Service Award from the Mississippi 
River Parkway Planning Commission at 
its annual meeting held in Davenport, 
Iowa. The certificate was presented to 
him in recognition of his work on the 
Great River Road. 

(Continued on page 28) 
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MORETRENCH 
WELLPOINT SYSTEM 


MORETRENCH CORPORATION 


Il, Tampa, Fla, Houston, 
Rockaway, N. J. 


BUILT TO YOUR 
heeds from 
Standard parts 


15-HP SPECIAL 
PURPOSE HOIST 
single fixed drum, worm gear drive 


Meet your hoisting needs pre- 
cisely at lowest possible cost. 
Call on our long experience in 
modifying re-combinin, 
standard parts to meet om 
ized hoisting requirements. 
Write for bulletins and catalogs 


SUPERIOR-LIDGERWOOD- 


;MUNDY CORPORATIO! 
Main Office and Works: 


SUPERIOR, WISCONSIN, U.S.A. 
New York Office, 7 Dey St.,N.Y. 7, N.Y. 
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SURVEYING NEWS 


NEW THEODOLITE 
SETS UP QUICKLY, 
EVEN IN THE WIND 


Has this been your 
problem? Now—old- 
type mechanical 
plumb-bob replaced 
by can't-miss optical 


principle 


© Improved Theodolite reads 
horizontal and vertical circles 
simultaneously, through same 
eyepiece 

© Reads direct to 1 min. with no 
matching of lines—no parallax 


© Amazingly blur-free—small, 
compact, moisture-proof, 
dust-proof. 
Mail this coupon for details & 


INSTRUMENT CORP. OF AMERICA 

i 45-22 Pearson St., Long Island City, N.Y. 
1 Please send me Booklet D 

\ with information on Fennel . . . 

(0 Double bubble Alidades 

Other tevels Collimeters 

© Transits Stands 

1 Theodolites Repair of present 
instruments, 

| {any make) 

NAME 

| ADDRESS. 

L. 


News of Engineers 
(Continued from page 27) 


Robert W. Stuart of Colonia, N. J., has 
joined the staff of the Esso Research and 
Engineering Company's design engineer- 
ing division. He holds a master’s degree 
in sanitary engineering from Harvard, 
and was formerly employed as junior en- 
gineer with Camp, Dresser & McKee, of 
Boston. 


Howard A. Schroedel, vice-president 
and director of the Turner Construction 
Co., New York City, was elected president 
of the Dartmouth Society of Engineers at 
its recent annual meeting. Mr. Schroedel 
is a graduate of Dartmouth, class of 1925 
and the Thayer School of Engineering, 
1926. 


Joseph L. Benson, former supervising 
rate engineer with the Federal Power 
Commission in Washington, D. C., an- 
nounces the opening of consulting offices, 
specializing in gas and electric rate eco- 
nomics and engineering at 801 Denrike 
Building, 1010 Vermont Avenue, N. W., 
Washington 5, D. C. 


Joseph S. Ward, consulting soil and 
foundation engineer of Upper Montclair, 
N. J., has opened a Soil Testing Labora- 
tory at 48 Notch Road, Little Falls, N. J. 


Donald A. Booth is now chief drafts- 
man of the Dravo Corporation’s Engineer- 
ing Works Division in Pittsburgh, Pa. 
He joined Dravo in 1935 as an estimator 
and field engineer, and has been assistant 
chief draftsman since 1954. 


Boyd Paul Strain, Jr., is now an in- 
structor in the department of civil en- 
gineering at Howard University, Wash- 
ington, D. C. Mr. Strain has just re- 
ceived a master of science degree in civil 
engineering from Northwestern Univer- 
sity, where he was a teaching assistant in 
the department of civil engineering. 


Albert P. Harness was recently ap- 
pointed to the staff of the Ohio Contractors 
Association of Columbus, Ohio. He is serv- 
ing as assistant to the executive secretary. 
Mr. Harness was formerly associated with 
the Jennings-Lawrence Co., a Columbus 
civil engineering firm. 


Charles E. Carver, Jr., has joined the 
scientific staff of the Woods Hole Ocean- 
ographic institution at Woods Hole, 
Mass., as research associate in hydraulics. 
Dr. Carver will be primarily engaged in 
research work on ocean wave phenomena. 
He was formerly senior hydrodynamics 
engineer with the Glenn L. Martin Co., of 
Baltimore, Md. 


T. Carr Forrest, Jr., and James A. Cot- 
ton, of the consulting engineering firm 
of Forrest and Cotton, announce the re- 
location of their offices to 600 Vaughn 
Building, Dallas 1, Tex. 


Maurice L. Dickinson, chief hydraulic 
engineer for the Bechtel Corporation in 
Los Angeles, Calif., has been elected chair- 
man of the Board of Directors of the 
Engineers Club of Los Angeles. Finley 
B. Laverty, chief hydraulic engineer for 
the Los Angeles County Flood Control 
District and Director of ASCE, was ap- 
pointed a director. 


John W. Gordanier, Captain, Civil 
Engineering Corps, U. S. Navy, has been 
ordered to duty with the Commander- 
in-Chief, Naval 
Forces, Eastern At- 
lantic and Mediter- 
ranean, with head- 
quarters in London. 
For the past four 
years Captain Gor- 
danier has been as- 
signed to the Bureau 
of Yards and Docks 
as executive assistant 
to the Assistant Chief 
of Bureau for Ad- 
ministration and Per- 
sonnel and during part of the time also 
served as director of the Administration 
Division. 


Capt. Gordanier 


Claude Latimer, village engineer of 
Mamarecneck, N. Y., was honored by the 
village employees at a recent luncheon 
upon his retirement. Mr. Latimer has 
served the village more than 25 years, 
and has been a member of the Village 
Planning Board for 20 years. 


Chester Allen, of Olivet, Mich., is now 
associated with George E. Snyder, con- 
sulting engineer of Jackson, Mich. He 
is retired head of the civil engineer- 
ing department at Michigan State Uni- 
versity. 


Ben C. Gerwick, Jr., president of Ben 
C. Gerwick, Inc., San Francisco, Calif., 
announces the relocation of his office to 
417 Market Street, San Francisco 5. 


Miles M. Dawson, Brig. Gen., U. S. 
Army (retired), has been named manager 
of the newly organized distribution serv- 
ices department of the Westinghouse 
Electric Corporation at Pittsburgh. As 
manager of the department, General 
Dawson will survey the needs and require- 
ments of the company for field storage of 
finished products. 


David H. Wheeler has been appointed 
air pollution control engineer of the 
Kaiser Engineers Division of Henry J. 
Kaiser Company with headquarters in 
Oakland, Calif. Mr. Wheeler was for- 
merly chief engineer for the Western 
Precipitation Corporation, Los Angeles, 
Calif. 


Malcolm D. Corner is the new assistant 
to the vice-president in charge of the 
assigned product section of U. S. Steel’s 
American Bridge Division in Pittsburgh, 
Pa. Mr. Corner began his association 
with U. S. Steel in 1946 and since 1954 has 
been contracting manager of specialty 
products for the division. 
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SPRAGUE & HENWOOD, Inc. 


“FOR ALL OF 
DIAMOND 


Sein many firms RAE the United States and the 
world know the advantages of core drilling; and Sprague 
& Henwood, with more than 70 years of experience, is the 
leader in this field. Sprague & Henwood crews have com- 
pleted thousands of contracts successfully in every con- 
ceivable condition. .For the best in exploratory core 
drilling (surface or underground), blast hole drilling, direc- 
tional drilling, foundation test drilling, grout hole drilling, 
and pressure grouting—be sure to call Sprague & Henwood. 
Estimates and suggestions given without charge. 


— 


“ORIENTED DIAMOND IMPREGNATED CORING “ORIENTED'' DIAMOND DOUBLE-TUBE REAMING 
CORING BIT BIT “TAPER” TYPE NON-CORING BIT SHELL 


“ORIENTED” DIAMOND BITS 


Any bit you buy will work for a while. But if you complete “Oriented” Diamond Bit Bulletin # 320-1. 


specify or order Sprague & Henwood “Oriented” RESETTING SERVICE 

Diamond Bits, giving all information on your drill- Send in your bits that need resetting, giving full details 
ing conditions, you will receive the bit or bits that of results obtained and conditions under which bits were 
will do the best job for you. Lower your cost per foot, used. They will be returned new—and “Oriented” to 
with a minimum of diamond loss. Write today for give you less diamond loss and lower your cost per foot. 


FIELD TESTED DRILLING MACHINES 


Field Tested means just that... with contract work being 
done under every conceivable condition, Sprague & 
Henwood drilling machines have to perform right. Differ- 
ent sizes and types to meet various conditions are avail- 
able. Your conditions should be given in detail, and 
recommendations will be forwarded to you immediately, 
without cost. 


ACCESSORY EQUIPMENT 


In addition to drilling machines, and diamond bits, 
Sprague & Henwood manufactures and can supply you 
with a complete line of accessory equipment necessary to 
make up a drilling outfit, such as drill rods, core barrels, 
casings, fishing tools, etc. A new and most complete 
Catalog, No. 400, listing all accessory equipment is avail- 
MODEL 40-C able to you. Write today for your free copy. It will be 
CORE DRILL MACHINE mailed promptly. 


SPRAGUE & HENWOOD, Inc. 


SCRANTON 2, PA. a 


Branch offices: New York Philadelphia « Pittsburgh Buchans, Newfoundland Grand Junction, Colorado 
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PILE DRIVING 


No Matter What the Project... No Matter Where Your Job... 


IN THE USE 
OF COBI PILES 


This Guild rig is shown driving 

Cobi Piles on a $8 million grade 

project in Winches \ | G Ul L D 
CONSTRUCTION CO., INC. 


94 Water Street, East Providence, R. I. 
_ 550 Fifth Avenue, New York 36, N. Y. 
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For the first time we are assured of having adequate 
highways? In an important article scheduled for January, 
AASHO President Rex Whitton shows how the new Federal 
Aid Highway Act provides the only tool (money) here- 
tofore lacking in attempts to obtain the highways we 
need. Looking ahead to March, there will be another 
highway issue—this one with special attention to con- 
struction. 


Another AASHO road test is in the offing? The im- 
portant highway article in this issue (page 39) discusses 
the objectives of the AASHO’s third and largest road test 
(a $14,000,000 undertaking), for which a site is being 
readied near Ottawa, Ill. The four 7,600-ft test loops 
embody ultramodern experimental statistical design 
techniques. 


A member of ASCE has been elected governor of Utah? 
He is George D. Clyde, expert in irrigation and water con- 
servation and a long-time worker in the Society’s Irriga- 
tion and Drainage Division, which he has served as chair- 
man (item and photo on page 26). The election of Mr. 
Clyde, a non-political figure, shows growing awareness of 
the valuable service engineers can render their country in 
public life. 


The Ford Foundation is headed by another member? 
On October 1 Henry T. Heald, noted engineer educator 
and former president of New York University, was in- 
stalled as president of the multi-billion-dollar Ford Founda- 
tion. The appointment of Dr. Heald to this important 
public welfare post is also highly significant, representing 
as it does the first time one of the foundations has invited 
an engineer to head it. 


A Passamaquoddy power study is under way? At- 
tempts to revive the Passamaquoddy tidal power project— 
begun and dropped in the thirties—received new impetus 
this fall with the appointment of Canadian and American 
boards to study the feasibility of the project. The two 
boards will deal with fisheries and engineering aspects. 
The United States has voted $3,000,000 and Canada 
$300,000 for the studies. 


Opportunities exist in all branches of engineering? This 
is emphasized in the ECPD booklet, ‘Engineering, a 
Creative Profession,” available now in a third (and new) 
edition. As a significant index to where the opportunities 
lie there is a listing of employees of the 633,700 engineers 
practicing their profession in 1954. To mention a few of 
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these statistics, construction employed 26,300;  trans- 
portation and public utilities, 28,500; the federal govern- 
ment 52,000; universities, 12,000; state and local govern- 
ments, 60,000; and active military service, 30,000. 
About 25,000 were self employed. Copies of the informa- 
tive guidance booklet are available from ECPD, 29 West 
39th Street, New York 18, N.Y., for 25 cents. 


Fluoridated water is used in 25 percent of the public 
supply? The U.S. Public Health Service reports that in 
the first nine months of 1956 water systems serving 6,000,- 
000 people started fluoridation of their supplies to protect 
children’s teeth. This compares to an average annual 
increase of 4,000,000 users during the period, 1951-1955. 
Nearly 45 percent of all communities of over 500,000 are 
fluoridating their supplies—among them Chicago, Phila- 
delphia, Washington, Cleveland, San Francisco, and St. 
Louis. New York City is currently weighing the pros and 
cons, 


Record job levels continued into October? At 66.2 
million in the week ended October 13, total civilian em- 
ployment was about a million higher than in any previous 
October on record. The U.S. Bureau of the Census re- 
ports that average monthly employment during the first 
ten months of 1956 was 2,000,000 higher than average 
monthly employment in the first ten months of 1955, and 
about 4,000,000 higher than during the first ten months of 
1952. 


Motorists of the future may enjoy bump-free rides? In 
the belief that highway expansion joints are unnecessary, 
several of the states—among them Indiana, Illinois, Cali- 
fornia, and Texas—have laid down experimental stretches 
of continuously reinforced concrete pavement. Another 
stretch is currently being built near York, Pa., under the 
auspices of the Committee on Reinforced Concrete Re- 
search of the American Iron and Steel Institute. Longer 
pavement life and lower maintenance costs are antici- 
pated advantages, in addition to smoother riding. 


The earth satellite is expected to travel at the rate of 
18,000 mph? Launched by three-stage rocket, the man- 
made satellite will be able to circle the earth (at the 
equator) in less than an houranda half. This tiny moon— 
which the United States is launching during the forth- 
coming International Geophysical Year—will be a hollow 
sphere, 20 in. in diameter and made of AZ-31 Magnesium 
Alloy. A solar battery will provide power for the instru- 
ment readings. If the satellite can attain a height of 300 
miles above the earth, it will remain aloft a year. The 
construction of the earth satellite is described in a Pitts- 
burgh Convention paper scheduled for the January issue. 
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DAIRY BARN 
H. W. RUCKS & SONS, 
Deerfield Beach, Florida 
General Contractor: 
DONALD F. GRUBB, 
Opalocka, Fla. 


Prestressed Members Designed by: 
LAKELAND ENGINEERING ASSOCIATES, 
Lakeland, Fla. 

Members Precast and Prestressed by: 
R. H. WRIGHT & SONS, INC. 

Ft. Lauderdale 
Members Installed by: 
POSTON STEEL ERECTORS, INC. 

Ft. Lauderdale 


LONE STAR CEMENTS COVER 
THE ENTIRE CONSTRUCTION FIELD 


Inverted Double-T, Precast, Prestressed 
‘Incor’ Roof Slabs Provide Added 
Sanitary Feature in 106-Cow Barn 


@ Here is a unique barn, recently completed for a progressively- 
minded dairyman who wanted the advantages of all-concrete con- 
struction, including a ceiling that is easy to keep meticulously clean. 
The designer came up with the economical answer by installing 
precast, prestressed double-T roof slabs upside down. 


To provide a clear, unobstructed milking area in this 106-cow barn, 
a total of 55 double-T prestressed roof slabs, lengths up to 371% ft., 
widths up to 4 ft., were installed in inverted position. Slabs of some- 
what smaller dimension were placed in conventional position over 
the adjoining milk-processing and feed- 
storage rooms. 


The entire roof, pitched 6 in. toward the rear 
for drainage, was covered with built-up roofing. 


This building, with 13,000 sq. ft. of space, all 
usable, cost $52,000 complete. The inverted roof 
in place cost $1.35 per sq. ft., or about 40¢ more 
per sq. ft. than the upright double-T roof. 


Roof members were fabricated under factory- 
controlled conditions in the casting yard, using 
‘Incor’* 24-Hour Cement for the assembly-line 
speed and precision which spell utmost economy 
in fabrication. Smooth concrete ceiling surfaces 
reflect the workability and all-around quality of 
America’s FIRST high early strength portland 
cement, providing an added measure of sanita- 
tion in a truly modern barn. *Reg. U.S. Pat. Off. 


STAR CEMENT 
CORPORATION 


BETHLEHEM, PA. 
HOUSTON 
NEW YORK 


ALBANY, N.Y. . 
CHICAGO + DALLAS - 
NEW ORLEANS - 
WASHINGTON, D.C. 


Offices : 
BIRMINGHAM - 
INDIANAPOLIS + KANSAS CITY, MO. - 

NORFOLK + RICHMOND 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, 1S ONE OF THE WORLD'S LARGEST 
CEMENT PRODUCERS: 18 MODERN MILLS, 38,000,000 BARRELS ANNUAL CAPACITY 


ABILENE, TEX. 
BOSTON - 
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FLOOD CHANNEL paved 


with asphaltic concrete 


LOUIS R. HOVATER, J. M. ASCE, Area Engineer, The Asphalt Institute, Los Angeles, Calif. 


Buu Creek, a meandering natural 
drainage ditch in the San Fernando 
Valley, has been lined for a distance of 
about 51/» miles using asphaltic concrete 
for the slope lining and portland-cement 
concrete for the invert lining. This 
creek is a vital segment in the series of 
channels designated to eliminate floods 
in the Los Angeles area. Its location is 
of particular significance because the 
San Fernando Valley is one of the 
fastest growing areas in the United 
States. Residential subdivisions and 
industrial installations are increasing s9 
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rapidly that many flood channels are 
needed to carry off runoff during rain 
storms. 

Bull Creek begins near the San 
Fernando reservoirs of the Los Angeles 
Department of Water and Power and 
runs south for about 7 miles to the 
Sepulveda Basin formed by the Sepul- 
veda Dam, a flood control structure 
built bv the Corps of Engineers. The 
Bull Creek channel has now been 
lined from the Sepulveda Basin north 
for a distance of about 5'/. miles, 
leaving only 1!/, miles unlined. 


Asphaltic-concrete slope paving on last 
section of Bull Creek flood channel com- 
pleted was placed for $0.18 per sq ft, in- 
cluding placement of reinforcing. 


FIG. 1. Bull Creek flood channel has 
trapezoidal section. 


The channel section for all the con- 
tracts is similar in shape, changing 
only in dimensions. It is trapezoidal, 
as shown in Fig. 1. The slope lining 
consists of a 3-in. thickness of asphaltic 
concrete, which was placed on the com- 
pacted subgrade in the case of fill 
sections and on the natural subgrade in 
the case of cut sections. The invert 
lining, placed on an 8-in. gravel blanket, 
consists of portland-cement concrete 
6 in. thick. Table I gives hydraulic 
data on the two sections of lining 
completed under the last contract. 
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Top width st total channel depth = 81.5! 
| 


The channel invert varies from 14 
to 16 ft in width, and the vertical 
height of the lining varies from 9 to 11 
ft. The side slopes are 1°/,:1. 

The 3-in.-thick slope lining was 
specified to have a minimum specific 
gravity of 1.92 (a density of 120.0 Ib 
per cu ft) and to conform to the fol- 
lowing gradation: 


TOTAL PASSING, 
Steve Sizes % BY WRIGHT 
No. 3 100 
No. 10 65-80 
No. 40 30-40 
No. 100 14-22 
No. 200 6-12 


To the aggregate, graded as shown 
above, 8 to 10 percent by weight of 85- 
100 penetration asphalt cement was 
added as a binder. 


Slope paving machine used 


The paving contractor designed a 
slope-paving machine for laying the 
asphaltic concrete lining in a continuous 
ribbon on one side of the channel. The 
machine was skid-mounted at the bot- 
tom of the slope so that its weight would 
be supported by the invert lining, and 
it was pulled forward by a truck running 
along the channel berm. At the top 
of the slope, it was attached to a side 
loader which fed the hot asphalt mix to 
it. Trucks carrying the hot mix trav- 


Rubber-tired tractor-roller is used for final compaction of side 
slopes. Dirt covers invert lining, which is of portland-cement 


concrete 6 in. thick. 


Slope-paving machine, devel- 
oped by paving contractor, uti- 
lizes screw conveyor to distribute 
hot mix over full width of slope. 
Note fencing used as reinforcing 
ahead of machine. Truck run- 
ning on channel berm pulls ma- 
chine along by means of cables 
attached to its front corners. 


eled the channel berm and unloaded into 
the side loader. 

Initial compaction of the hot mix was 
accomplished by a steel-wheel roller 
attached to the paving machine and 
operating parallel to the invert. Final 
compaction of the asphaltic concrete 
slope lining was accomplished by 
another steel-wheel roller, which was 
attached to a _ rubber-tired tractor 
running along the channel invert, as 
shown in a photograph. With this 
roller, the slope was rolled at right 
angles to the invert from the bottom to 
the top and back down. This pro- 
cedure was necessary because the 
tractor could not pick up the roller 
when it was at the top of the slope. 
When the roller was at the bottom of 
the slope, however, the tractor could 
pick it up and move it along to its next 
position. 

An unusual feature of the slope 
lining is that it is reinforced with EIll- 
wood Type F fencing, embedded in it 
at mid-depth. This reinforcing is used 
to furnish a basket-like restraint to the 
lining in case of subgrade movement or 
settlement, and to prevent under- 
cutting. 

To hold the reinforcing mesh in place 
on the slope, discarded boiler tubes 
were driven in along the top of the 
slope. These tubes, 2!/, in. in outside 


diameter and 4 ft in length, were driven 
at 8-ft intervals to such a depth that 
2 in. projected above the subgrade. 
The reinforcing was laid on the slope 
parallel to the channel line and so 
placed that the triangles at the edge of 
the fencing would fit around the pro- 
jecting ends of the boiler tubes. The 
lower edge of the fencing was tied to 
No. 9 anchor wires at the edge of the 
portland-cement-concrete invert lining. 

One contract remains to be let for 
lining the remaining 1!/o-mile length 
of the Bull Creek channel. For this a 
similar channel section and the same 
type of lining will be used. 

The Soil Conservation Service and 
the Los Angeles County Flood Control 
District have had the responsibility of 
improving Bull Creek. The W. F. 
Maxwell Company of Los Angeles was 
the prime contractor for the last section 
of lining completed. This company in- 
stalled 247,177 sq ft of 3-in.-thick 
asphaltic concrete slope lining and 
placed the fencing reinforcing at a bid 
price of $0.18 per sq ft. The fencing 
was furnished to the contractor. The 
Hermreck & Easter Company of Santa 
Maria, Calif., were the subcontractors 
for paving and earthwork. 

Bill R. Bruner is District Conserva- 
tionist, and Charles F. Bond is Project 
Engineer for the Soil Conservation 
Service, which has offices in San Fer- 
nando, Calif. H. E. Hedger, M.ASCE, 
is Chief Engineer for the Los Angeles 
County Flood Control District. 


TABLE |. Design data for last two 


sections of Bull Creek 
channel completed 
Section A_ Section B 
Channel length, ft . . 6,975 
Depth of slope lining, 


Normal flow depth, ft . 
Bottom widih, ft. . . 
Value of s, ft perft. . 0.0080 
Value of Vn, fps... 24.37 
Value of O, cfs. . .. 5,000 


Roller made two passes over asphaltic-concrete slope paving and 
then was moved ahead at toe of slope. Note dense texture of 


slope lining. 


ft 1.3 9.0 
6.97 
14.0 
0.015 
0.0080 
23.56 
4,300 


JUNIOR MEMBER ORGANIZATIONS 
PLAY VALUABLE ROLE 


WILLIAM J. CARROLL, J.M. ASCE 


Civil Engineer, James M. Montgomery, Consulting Engineer, Pasadena, Calif. 


The question here being considered is 
whether there is a need, within our larger 
Local Sections or their Branches, for a 
separate Junior Member organization. 
Whenever this question arises, or some 
phase of it is discussed, two major ob- 
jections to the separate type of Junior 
organization are generally made. The 
first runs something like this: 

“Any young engineer that is inter- 
ested in the profession will get out on 
his own and attend Society functions. 
If he doesn’t do it on his own, he is not 
the type of rugged individual that is the 
backbone of our Society and hence is 
not worthy of any help.” 

The second objection is somewhat 
milder: 

“A separate Junior organization tends 
to create a schism between the Junior 
Member and the rest of the Society 
rather than to integrate him into the 
Society group. It sets up an organiza- 
tion which competes for the young 
engineer’s time and keeps him away 
from the main activities of the Section.”’ 

Both these objections have some 
merit under certain limited circum- 
stances, but generally speaking both 
have rather serious flaws. When these 
flaws are understood, the need for 
separate Junior Member organizations 
in large metropolitan areas will be 
evident. 

In answer to the first argument, it 
must be remembered that, for the 
Society to develop and put into effect 
a program, it must first find means 
of arousing the interest of its members, 
and hence of securing their participation 
in its affairs. To do this it is necessary 
to have a definite plan. There must be 
more jobs and fields of endeavor for 
more people. The young engineer has 
to be made to feel that he is participat- 
ing in the activities of the Society and 
that he does belong to the organization. 
To leave him high and dry with the 
statement that, if he is interested in his 
profession he will become active, with- 
out showing him how he can become 
active, is not the way to do this. 

The “rugged individual’ philosophy 
may be all right for a limited postwar 

period, when the new graduates are 
older men with a good realization of 
what they consider important and a 
good idea of how to go about getting it. 
Most young graduates, however, come 
out of school with no wartime experi- 
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ence to mature them, and with only 
the background of their Student Chapter 
to give them an idea of the Society’s 
aims and activities. The picture is 
therefore one of help needed and 
needed badly. 

These young graduates do not know 
the Society. What knowledge they do 
have of the professional aims of the 
Society has been ‘“‘book-read” to them 
by their faculty advisers and other 
Section members., This is not meant 
in a derogatory sense, because I believe 
that the influence of these advisers is a 
fine thing. But if help is not proferred 
these young men, if they are not put to 
work on Society affairs, if they are not 
given the ASCE picture in the common 
language of engineers of their own age, 
they may soon become lost as far as the 
professional aspect of engineering is 
concerned. 

Surely any program that does not 
cultivate the interest of the Junior 
Member is not in the best interest of 
our Society. Many organizations are 
competing for the young engineer's 
time. If he is the “rugged individual” 
type he has, besides his work and family, 
organizations such as junior chambers of 
commerce, service clubs, and other civic 
enterprises, requesting a large share of 
his time. Such organizations have 
laudable programs and participation in 
them by engineers is commendable and 
should be encouraged. But at the 
same time the young engineer should be 
encouraged not to neglect his own pro- 
fession and his opportunities for even- 
tual leadership in its affairs. 

As for the second argument—that 
separate Junior Member organizations 
create schisms instead of encouraging 
integration—this probably would be 
true only where the Section member- 
ship is small, and hence where there are 
enough jobs so that the Junior Member 
can become a part of the Section’s 
working organization without expansion 
of its scope. I would like to emphasize 
the words ‘working organization.”’ 
As far as integration is concerned, it 
doesn’t do any good to appoint Juniors 
to non-working committees and hope 
that they will become integrated. 
In such cases the effect will be adverse 
and the young engineer may never be 
able to obtain a true understanding of 
the professional aspects of his own 
profession. 


In small Sections and Branches, 
where the activities can successfully 
include the younger engineers, it is not 
proposed that separate Junior Member 
organizations be formed. However, 
it is hoped that such organizations will 
be formed in the larger metropolitan 
areas where they can be of benefit, 
will provoke interest, and will accom- 
plish results commensurate with the 
aims of the Society. 


Worthwhile projects assigned 


I know that the existence of a separate 
Junior organization within the Los 
Angeles Section has never resulted in 
any schisms or difficulties between the 
Juniors and the Section. In fact, the 
Los Angeles Section has assigned many 
worthwhile projects to the Junior 
Member Forum, allowing the Section 
more time to concentrate on other 
matters that could not be undertaken 
without a working Junior organization 
to carry some of the burden. Ex- ~~ 
amples of projects turned over to the 
Junior Members this past year are: 

1. A study and report on the resolu- 
tion of the Nebraska Section relative 
to the Restoration of a Separate Pro- 
fessional Classification in the federal 
Civil Service system. 

2. The collection of information for 
the Committee on Employment Condi- 
tions asked for by Past-President 
Glidden in May 1955, such information 
to cover everything on labor laws and 
court decisions affecting unionization 
and collective bargaining in California 
along with any other information 
available on the economic and political 
factors bearing on the enforcement or 
application of such laws. 

3. The presentation of panel dis- 
cussions at the sessions of the Depart- 
ment of Conditions of Practice at the 
ASCE Convention in San Diego in 
February 1955, and at the Pacific 
Southwest Conference in Los Angeles in 
April 1956. 

Such projects are worth while and 
they develop the professional aspect 
of engineering for the young engineer. 
They tend to keep him in a ‘‘working 
organization’’—the very thing he needs 
to be integrated successfully into a 
unified engineering family. 

The idea of unity in the engineering 
profession is an important thing to the 
young engineer. One of the things he 
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feels necessary is to acquaint himself 
with the work of the younger engineer 
organizations within each of the other 
Founder Societies, and hence to do his 
part to help create a unified profession. 

I would like to quote from an address, 
“EJC Builds National and Regional 
Unity in the Engineering Profession,” 
presented .by Carlton Proctor, Past 
President of ASCE, before the Pro- 
fessional Cooperation Luncheon at the 
1955 Annual Convention. Mr. Proctor 
stated: 

“Widespread interest in the recently 
established provision for affiliate mem- 
bership in EJC and the increasing 
demand for such affiliate membership 
are healthy manifestations of the engi- 
neer’s growing realization that he is 
more than a scientific technologist, 
more important to society than a tech- 
nician providing his knowledge and 
experienced judgment in fields of applied 
science. He has awakened to the 
fact that he must unite with engineers 
in other branches of the profession so 
that he can fulfill his obligations to 
mankind, and finally reach the pro- 
fessional and ethical status he has long 
sought.” 

This has been done in the Los Angeles 
area, with the Los Angeles Council of 
Engineering Societies becoming the 
first affiliate of Engineers Joint Council. 
(The Council consists of the Founder 
Society organizations within the Los 
Angeles area plus a structural engineers’ 
group.) However, this “unity en- 
deavor”’ has also been encouraged at the 
younger engineers’ level by organizing a 
Young Engineers Committee within the 
framework of the Los Angeles Council. 
This committee consists of delegates 
from younger engineer groups of the 
ASME, AIME, AIEE, and ASCE, 
as well as from the AIChE. 

This idea of unity among younger 
engineers is mentioned to show that 
where a separate Junior Member 
organization exists, the possibilities of 
doing some constructive work for the 
professional betterment of the engineer 
multiplies many fold. Where a Section 
might say that there is not enough 
work for a separate Junior Member 
organization, they might now ask, 
“Are we fully realizing all our poten- 
tialities? Are .we doing everything 
we should? Could not an organization 
of Junior Members eager to participate 
in their profession work on things that 
we as yet have left undone?”’ 

Just what is a Junior Member or- 
ganization? Within the 74 Sections of 
the Society there are now nine Junior 
Member Forums. These are in the 
Cleveland, National Capital, Los 
Angeles, Metropolitan (New York), 
Northwestern (most of Minnesota, all 
of North and South Dakota), Phil- 
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adelphia, Pittsburgh, Sacramento, and 
San Francisco Sections. 

Since I am from the Los Angeles 
Section, I will confine my remarks 
principally to the structure of the Junior 
Member Forum of that Section. The 
purposes of the Forum as set forth by 
its constitution are rather simple: 

“To stimulate the interest of the 
members in the affairs of the American 
Society of Civil Engineers and of the 
Los Angeles Section; to prepare the 
members for active participation herein 
by: (1) Providing opportunity for 
experience in parliamentary procedure 
and in the presentation of papers, (2) 
developing initiative and leadership, 
and (3) affording opportunity for close 
association and interchange of knowl- 
edge and opinions.” 

Other forums have similar purposes, 
all of which I believe can be stated 
basically as “‘to stimulate the interest 
of the younger engineer in the affairs of 
the Society, at both the national and 
local level.”’ 

The membership of the Forum con- 
sists of all Junior members of the Los 
Angeles Section and of all members of 
the Student Chapters within the Los 
Angeles Section area. Voting privi- 
leges are restricted to those of Junior 
Member grade. The officers are a 
president, two vice-presidents, a secre- 
tary, and a treasurer. These officers 
together with the last Forum past- 
president, who is still a member of the 
Junior Forum, and an Adviser, make up 
what is called the Executive Council. 
The Executive Council is the principal 
governing body of the Forum. Aiding 
the Executive Council are some 15 
committees which are rather diversified 
in their fields of endeavor (Table I). 

There were 30 Junior Members in the 
administrative structure of the Forum 
in 1956. As can be seen from Table I, 
some of the committees such as the 
Year Book Committee and the Ladies 
Night Committee, undertake tasks 
that are for the direct benefit of the 
complete Section. Others, such as the 
Program Committee and the Banquet 
Committee, work primarily for the 
Junior Members. Most of the other 
committees correspond directly to the 
niain Section committees, the chairman 
of the Junior Member committee being a 
member of the corresponding Section 
committee in each case. Using this 
type of committee membership, with 
verbal monthly reports from the chair- 
man to the Executive Council of the 
Forum, the complete Junior Member 
Forum administration of some 30 
Junior Members is kept informed of all 
Section activities. We consider that 
this knowledge of the Section’s activi- 
ties is an important factor in educating 
ourselves in the affairs of our Society. 


TABLE I. 


Los Angeles Section 


Junior Member Forum 


Officers and Commitiees for 1956 
James R. Davis, President 
J. Keener, /st Vice President 
LAWRENCE A. COLEMAN, 2nd Vice President 
Harry BLANEY, JR., Secretary 
RoNALD B. Myers, Jr., Treasurer 
N. D. Wuirman, JR., Forum Adviser 


Committees 


BANQUET COMMITTEE 
Bruce Glidden 
CONSTITUTION & 
LEGISLATION Com- 
MITTEE 
Jack Estridge 
ENGINEERING Epuca- 
TION COMMITTEE 
Bob Chipman 
Trip Commirt- 
TEE 
Philip Benton 
Lapigs’ Nicut Com 
MITTEE 
Rod Lundin 
Meap Contest Com 
MITTEE 
Lyle N. Hoag, Jr. 
Larry Coleman 
MEMBERSHIP COMMIT- 
TEE 
Robert A. Schaak, 
Chairman 
Walter Babchuk 
Arthur Gunlaugson 
Gene Swanson 
Noon Luncr Commirt- 
TEE 
Gene Rheault 
PuBLicitry COMMITTEE 


PROGRAM COMMITTEE 
Kenneth Mullen, 
Chairman 
Norbert Weinberg 
RECEPTION COMMIT 
TEE 
Jerry Carlat 
Bob Clawson 
SaLary COMMITTEE 
Philip Abrams, 
Chairman 
Arthur Bruington 
William J. Carroll 
Bob Davis 
Hodge C. Gaines 
Mal Horton 
William J. Keener 
Bob Lawson 
SruDENT CHAPTER 
ADVISERS 
Hodge C. Gaines 
Lyle Hoag 
Ways & Means Com- 
MITTEE 
Bill Moffitt 
YEARBOOK COMMITTEE 
Bob Clawson 
Robert Y. D. Chun 
Hodge C. Gaines 
Claude W. Hewitt 
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The regular meetings of the Forum 
are held at the same location and just 
prior to the Los Angeles Section dinner 
meetings. Such a procedure has been 
found to hold most of the Junior Mem- 
bers for attendance at the Section’s 
regular monthly meetings. Other 
forums, such as those of the Metro- 
politan and San Francisco Sections, 
hold their meetings separately, on a 
night different from that on which the 
parent Section meets. 

In closing, I would like to emphasize 
what I believe to be the principal ad- 
vantage of a separate Junior Member 
organization in a large Section. This 
is the advantage of giving the Junior 
Member work to do—of making enough 
useful jobs available so that the voung 
engineers will develop the interest to 
participate in the affairs of the pro- 
fession. Through this means ASCE 
will promote the feeling that all its 
membership is interested in all its 
activities. A basic part of the ASCE 
program for the development of member 
interest in professional affairs should be 
an enlarged and more active Junior 
Member program. 


(This article is based on Mr. Carroll's 
panel discussion presented at the ASCE 
Dallas Convention, before the Conditions of 
Practice session presided. over by Frank 
L. Weaver, chairman, and by Glenn W. 
Holcomb, vice-chairman, of the Society's 
Department of Conditions of Practice.) 
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Large-scale highway research— 
AASHO Road Test 


W. B. McKENDRICK, Jr., M. ASCE 


FRED BURGGRAF, M. ASCE 


Director, Highway Research Board, Washington, D. C. 


Site preparation is already under way 
for the third and largest road test under- 
taken by the Highway Research Board 
for the state highway departments. 
This test, known as the AASHO Road 
Test because it is sponsored by the 
American Association of State Highway 
Officials, draws on the experience ac- 
quired from the two previous tests, sup- 
plemented by the latest scientific prin- 
ciples of statistical experimental design 
and the most recent developments in 
electronic instrumentation and data 
analysis. We are confident that this 
scientifically planned project will pro- 
duce a great deal of information that 
will be essential to future highway 
engineering and transportation. 

This $14,000,000 highway research 
project is being financed cooperatively 
by the state highway departments, the 
Bureau of Public Roads, the Depart- 
ment of Defense, the Automobile Man- 
ufacturers’ Association, and other al- 
lied sectors of industry. The test area, 
on which grading has recently been com- 
pleted, is near Ottawa, IIl. 

The first half of the twentieth century 
witnessed the greatest revolution in 
transportation in the history of the 
world. Man’s foremost invention, the 
wheel, was put to full use. All forms of 
transportation progressed greatly, but 
none so rapidly and spectacularly as the 
motor vehicle. From a very meager 
beginning at the turn of the century, 
when there were few vehicles and a 
horse-and-buggy highway system, the 
highway industry with all its many and 
varied facets grew until it now encom- 
passes over 60 million vehicles, over 3 
million miles of highways and streets, 
and a myriad of connected businesses 
that reach into every part of our land. 

Highway research through these years 
struggled valiantly to keep pace with 
ever-changing industry. The first large- 
scale highway research project of note 
was the Bates Road Test in Illinois in 
1921. This test established some prin- 


years afterward practically all highway 
research was on a small scale and was 
conducted by individual states, Bureau 
of Public Roads (BPR), universities, 
industry, or some combination of these. 

After World War II, the much faster 
growth of the industry began to change 
the thinking and concepts of highway 
administrators and engineers through- 
out the country. Soil mechanics was 
in its infancy; many new ideas and 
concepts were being tried in roadway 
pavements; and with it all, the highway 
engineer was finding that there were 
many things he needed to know. 

First came the Maryland Road Test 
at LaPlata, “d., planned by the Inter- 
regional Council on Highway Trans- 
portation and sponsored by a group of 
northeastern and north central states, 
the BPR, and members of the truck- 
manufacturing and petroleum indus- 
tries. Its total cost was $250,000. 
(See Road Test One-MD, Special Re- 
port 4, Highway Research Board, 
Washington, D. C.) 

Next came the WASHO Road Test 


Project Director, AASHO Road Test, Highway Research Board, Washington, D. C. 


at Malad, Idaho, planned by the West- 
ern Association of State Highway Of- 
ficials (WASHO) and Alaska, with fi- 
nancial assistance from BPR and mem- 
bers of the truck-manufacturing and 
petroleum industries. (See articles by 
W.N. Carey, Jr., A.M. ASCE, in Crvi 
ENGINEERING for October 1953 and 
January 1956; also WASHO Road 
Test, Parts 1 and 2, Special Reports 18 
and 22, Highway Research Board, 
Washington, D.C.) The cost of this 
project was $900,000. Thus the base 
of large-scale road tests had broadened 
to become regional. Both these proj- 
ects were under the jurisdiction of the 
Highway Research Board. 

The Mississippi Valley Conference of 
State Highway Officials was to sponsor 
the next road test, and it was during 
the planning stage for this project in 
1951, that the idea was conceived of 
conducting a road test on a national 
scale. From this was born the AASHO 
(American Association of State High- 
way Officials) Road Test. In spite of 
its total cost, estimated at 14 million 
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ciples of design of roadways that are | | | | | } 
still valid and in force today. A re- Slate Rig er 
port of this project was made to the comet | | eet | Penney 
American Society of Civil Engineers by Engineer Engineer Analysis 
Clifford Older, and is recorded in the 

ASCE Transactions, Vol. 87, 1924. For 
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FIG. 1. Organization chart shows personnel set-up for AASHO Road Test. 
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Westerly end of Loop D has turn-around with radius of 
200 ft. Test tangents are about 50 percent complete. 


dollars, there will still remain, after 
this extensive research project is com- 
pleted, unsolved problems on which 
still further research will be needed. 

The AASHO Road Test is primarily 
a study of pavement behavior when 
known load and load frequencies are 
applied. In the four major loops, the 
most modern scientific statistical ex- 
perimental design techniques have been 
used, thus assuring a maximum of ef- 
fective information from a minimum 
number of test sections. Since there 
are 836 individual test sections in the 
Road Test, and since one or more ob- 
servations per test section will be made 
per day, it is evident that the data to 
be collected and analyzed will reach 
staggering proportions. Therefore it 
is important to eliminate the collection 
of all unnecessary data. 

Origin and history of project 

Early in 1950, the AASHO formulated 
plans for a series of accelerated traffic 
loading tests on highways. In the en- 
suing discussions, there was evidence of 
support for a road test of expanded 
scope, to include both rigid and flexible 
pavement, with the cooperation of both 
industry and government. The High- 
way Research Board was requested to 
study the matter and to prepare a pro- 
posal recommending the scope and a 
general outline of a large-scale road test. 
The report was completed in October 
1951 and the Road Test Advisory Com- 
mittee of AASHO was authorized to 
proceed with the development of the 
comprehensive road test idea. 

In December of 1951 a Working Com- 
mittee to act as a subcommittee of the 
Highway Transport Committee of AA- 
SHO was appointed to prepare a pro- 
spectus of the project, locate a construc- 
tion site, prepare an estimate of cost, 


Pneumatic-tired roller compacts 4-in. lift of soil embankment on 


west turn-around of Loop D. 
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La Salle Utica 


and establish financial responsibility. 
Representation on the Working Com- 
mittee consisted of states representing 
the four Regional Associations of High- 
way Officials, Canada, the BPR, the 
Highway Research Board, Department 
of the Army, Asphalt Institute, Port- 
land Cement Association, Automobile 
Manufacturers’ Association, American 
Trucking Association, and National 
Highway Users Conference. 

The Working Committee’s prelimi- 
nary statement was transmitted to the 
states and industry in July 1952, re- 
questing their participation in the proj- 
ect. At the same time, the AASHO 
Highway Transport Committee, by 
formal resolution, approved the Ottawa, 
Ill., site recommended by the Working 
Committee. In December 1953, a re- 
vised estimate of cost, based on a full 
two-year test on four loops with 48 ve- 
hicles plus 8 stand-by units, was sub- 
mitted to the Highway Transport Com- 
mittee. At the Seattle National meet- 
ing in November 1954, the AASHO ap- 
proved the construction of the AASHO 
Road Test Project. 

On February 22, 1955, a joint meeting 
of the Executive Committees of AASHO 
and of the Highway Research Board 
was held to discuss financing and sev- 
eral other phases of the proposed road 
test. The financing plan ultimately 
developed was a contractural agreement 
executed between each state highway 
department and the BPR covering the 
fiscal side of the project. This fiscal 
agreement provides that BPR, acting 
as the state’s fiscal agent, will pay the 
state’s share of the estimated cost of the 
project direct to the Highway Research 
Board, the money to come from the 1'/. 
percent highway planning survey funds 
allocated to the respective states. Af- 
ter the Highway Research Board sub- 
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FIG. 2. AASHO Road Test Project is located in Illinois, on U.S. 
6, between Ottawa and Utica. 


mits certified vouchers of expenditures, 
BPR will advance the funds. Also at 
this meeting, the Executive Committee 
of the Highway Research Board ac- 
cepted the administrative responsi- 
bility for the project after receiving a 
formal request for such participation 
from AASHO’S Executive Committee. 


Regional and National Advisory 
Committees organized 


As soon as the Highway Research 
Board received from the BPR the names 
of the states which had executed agree- 
ments with the latter to participate in 
the Road Test, letters were sent to the 
chief highway engineer of each state 
asking him to name the most qualified 
representative in his department to 
serve on one of the four regional ad- 
visory committees. After these repre- 
sentatives were notified of their ap- 
pointment by the Board, the vice pres- 
idents in each of the four AASHO Dis- 
tricts then conducted a poll among the 
regional representatives to select three 
to serve on the National Advisory Com- 
mittee for the project. This procedure 
was necessary to keep the size of the 
National Advisory Committee within 
practical working limits. This poll was 
completed on January 12, 1956. 

Well in advance of any scheduled 
meeting of the National Advisory Com- 
mittee, all members of the Regional 
Advisory Committees receive copies 
of all prepared material to be considered 
at the meeting. Thus each regional 
member can convey his advisory com- 
ments to the National Committee 
through his Regional Chairman. 

In addition to the representatives 
from the four regional districts of 
AASHO, the National Committee in- 
cludes competent representatives from 
other disciplines approved by the Exec- 


FIG. 3. Schematic layout shows test loops, which will be con- 


nected at conclusion of tests, to form new four-lane highway. 
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utive Committee of the Board. The 
33 members of the National Advisory 
Committee are givenin TableI. From 
the National Advisory Committee, a 
Steering Committee was appointed to 
provide guidance in the periods between 
meetings. The chairman of both com- 
mittees is Prof. K. B. Woods, M. ASCE, 
of Purdue University. 

Another feature of the organizational 
set-up is a series of technical advisory 
panels dealing with such subjects as 
statistics, soils, instrumentation, bridges, 
materials and construction, economics, 
public relations, and maintenance. 

The National Advisory Committee 
has held three meetings this year, the 
Regional Advisory Committees a num- 
ber of meetings, and five of the Advisory 
Panels are functioning. The work of 
these groups is outstanding, and the 
value of their advice and counsel is im- 
measurable. 


Construction at site 


The Illinois Division of Highways is 
handling the design, right-of-way ac- 
quisition, and construction at the site— 
the latter through normal contractural 
arrangements. All other phases of the 
project, including the on-site testing for 
the construction work, are being han- 
dled directly by the Highway Research 
Board. 

To accomplish its part of the work, 
the Illinois Division of Highways estab- 
lished a task force at Ottawa near the 
test site. The number of engineers and 
engineering aids in this office has varied 
from 9 to 16 during the surveying, de- 
sign, and construction stages to date. 
Additional engineers and technical per- 
sonnel in Springfield, and in the Illinois 
District 3 office in Ottawa, prepared the 
construction specifications, worked on 
the design of the several bridges that 
are required in addition to the test 
bridges, and conducted right-of-way 
negotiations. All this work is being 
correlated by W. Emmett Chastain, Sr., 
Engineer of Physical Research of the 
Division’s Bureau of Research and 
Planning. Mr. Chastain also repre- 
sents Chief Engineer Ralph R. Bartels- 
meyer on all matters relating to the 
road test. 


Rotary speed mixer adds water to, and 
processes, 6-in. loose layer of soil on grade 
of west turn-around of Loop D. 


TABLE I. 


National Advisory Committee of Highway 


Research Board for AASHO Road Test 


K. B. Woods, M. ASCE, Chairman 
Professor and Head, School of 

Civil Engineering, Purdue University, and 
Chairman, Highway Research Board 


A. A. Anderson, M. ASCE 
Chief Highway Consultant 
Portland Cement Association 


Ralph R. Bartelsmeyer 

Chairman, AASHO Highway Transport Com- 
mittee, and 

Chief Highway Engineer 

Illinois Division of Highways 


D. Kenneth Chacey 

Special Assistant for Transportation Engineering 
Office of Chief of Transportation 

Department of the Army 


W. E. Chastain, Sr. 
Engineer of Physical Research 
Illinois Division of, Highways 


Harold F. Clemmer, M. ASCE 
Engineer of Materials and Standards 
District of Columbia Department of Highways 


Ralph E. Fadum, M. ASCE 

Professor and Head, Civil Engineering 
Department 

North Carolina State College 


E. A. Finney, M. ASCE 
Assistant Testing and Research Engineer 
Michigan State Highway Department 


H. A. Mike Flanakin, M. ASCE 
Highway Engineer 

American Trucking Associations, Inc. 
Carl E. Fritts, M. ASCE 


Vice President for Engineering 
Automotive Safety Foundation 


Sidney Goldin 

Assistant to Marketing Vice President 
Shell Oil Company 

(Rep. Petroleum Industry) 

E. L. Hollifield 

Engineering Staff 

Ford Motor Company 


E. H. Holmes 
Deputy Commissioner 
Bureau of Public Roads 


Walter C. Hopkins, M. ASCE 
Deputy Chief Engineer 
Maryland State Roads Commission 


John B. Hulse 
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FIG. 4. On Loops C and D trucks with various axle loads (shown in kips) will traverse 
sections of flexible and rigid pavement. 


Note location of steel I-beam test bridges. 
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Experiment Design — Rigid Pavement 
¢, 
Loop — > “e 2.5 35 5.0 65 8.0 95 1.0 12.5 Sections 
Troftic RIN | IN IR INI R | | |per Lone 
Ls @ |x x pe ®@ | x x |® 
3 
4 
No troffic x @ | x |® 
| 28 1140 
x Tx x 
deflections & | | x x |x x 
strains 9 | | 28 
+ 
| 
2 kip 3 [dix ix | 
single 6 ix |x [x [x [x | | 
a | | 7 | | 20 3600 
E T T T 
o fx [x [x [x [x |x | | 
6 kip 3{x ix [Tx | 
single |x ix ix [x 
| | | 20 3600 
igs [Ss 
12 kip 3 | jx ix resi 
single 6 xs|x |@ |@ |x | | | 
a | 34 5760 
24 kip x |x x [x |x OF 
tondem 6 | |xs| x [@ |xs| x |x | 
9 x |x |x |x |x x |x 5760 
$s 
18 kip x |x ix |x 
single x |x |@ |xs| x | 
9 “Sc Er | 34 5760 
Ss 5s 
32 kip 3 x |x |x {x |x 
tandem 6 xs |x ® [xs|x |x 
9 | | “Si Sra ST: 34 5760 
single | 6 x [xs |x |@ |xs|x | x 
c - 
4 
40kip 3 | IE x 
tendem 6 MAS x {xs |x |@ |xs|x |x 
9 x [x |x {x 34 5760 
30 kip | 3 | | x |x |@ ix |x | 
single | | x [xs |x |@ |xs|x |x 
9 x |x |x |x |x x | 
oO; | Ss _| | | 
48 kip 3 | x |x [x [x 
tandem x_|xs | x |x |x 
9 xix [xix |xixixix] 36 5760 
Totals 368 55,560 
Legend Section Length 


X = One section im main factorial 
= Replicate factorial section in tangent layout 


KK) = Replicate factorial section in acceleration tone 


s 
S = Special study section - 6' AC shoulder 


Special study section —- no paved shoulder 


G = Two sections for subsurfoce study 


July 31, 1956, revised Sept. 27, 1956 


TABLE Ii. 


Organization at test site 


Beginning in the early summer of 
1955, the Highway Research Board 
started to organize for the gigantic task 
ahead. First on the scene was W. N. 
Carey, Jr., A.M. ASCE, Chief Engineer 
for Research. This was in August 
1955. The staff grew slowly, working 
on the plans for quarters for the staff 
group, the experimental design, and 
many other aspects of the project. In 
April 1956, Project Director W. B. 
McKendrick, Jr., M. ASCE, former 
chief engineer of the State Highway 
Department of Delaware, was ap- 
pointed. 

The organization for the project, 
which appears in Fig. 1, is on a func- 
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Reinforced section: 240' in Loop A, B,C,0, E 
40' in Loop F 


Non-reinforced section: 120' in Loop A, 8,C,0,E 
15" in Loop F 
Subsurfoce study section in LoopF 120' 
Transitions Length 


Between construction blocks 60° to 90° 
Within blocks, between sections. 10° to 40° 


Descriptive data for 368 sections of rigid pavement 


tional basis. There are 11 branches, 
each headed by a branch supervisor: 
public relations, instrumentation, ve- 
hicle operations, construction, main- 
tenance, materials laboratory, special 
assignments, bridge research, flexible 
pavement research, rigid pavement re- 
search, and data processing and analy- 
sis. The Highway Research Board has 
secured well qualified people to fill these 
top posts. 


Both flexible and rigid pavement tests 


The test is to be made on a four-lane 
divided highway which is to become a 
part of an eight-mile relocation of U.S. 
6 near Ottawa, IIl., after the test is com- 
pleted. The geographical location of 
the project and the layout of the test 


December 1956 


loops are shown in Figs. 2 and 3. The 
four main test loops each consist of 6,600- 
ft test sections of divided roadway con- 
nected at each end by a turn-around of 
200-ft radius. The total distance 
around each loop is 3.1 miles. 

The newly enacted Federal Highway 
Bill (1956) recognizes the AASHO Road 
Test and requires an interim report to 
Congress on it in March 1959. To com- 
ply with some of the Congressional 
requests for additional information, a 
fifth loop was added for light vehicles. 
This loop is approximately 5,000 ft in 
length and is located adjacent to one of 
the main loops on land acquired in con- 
nection with the main right-of-way. 
For special studies there is another aux- 
iliary loop approximately 2,200 ft long, 
located nearby. 

Half of the test pavements will be of 
rigid type (non-reinforced and _ rein- 
forced concrete) and the other half will 
be of flexible type (asphaltic concrete). 
The project also includes 16 test bridges 
—eight of steel-girder construction, 
four of conventional concrete, and four 
of prestressed concrete. These will be 
built in the loops carrying the four 
heaviest axle loads, as indicated in Fig. 
4. See also Table IV. 

Truck-tractorsemi-trailers and smaller 
two-axle vehicles will be used as the 
test vehicles. These vehicles will be 
loaded to provide, on the single-axle 
types, loads of 2,000, 6,000, 12,000, 
18,000, 22,400 and 30,000 Ib, and on the 
tandem axle types, loads of 24,000, 
32,000, 40,000, and 48,000 Ib. Loads 
will be applied for a period of two years. 
More than a million axle loads will be 
applied on each test section. The ve- 
hicles will be driven at approximately 
30 mph, around the loops in the direc- 
tion of normal traffic, applying the sin- 
gle axles on the inside lanes and the 
tandem axles on the outside lanes. 
They will operate 18 hours a day and 6 
days a week. Each loop will have two 
test lanes with concrete pavement on 
one side of the dividing strip and bitu- 
minous pavement on the other side. 

The portland-cement-concrete slabs 
will be varied from 2!'/. to 12'/, in. in 
thickness. Some of these slabs will be 
placed directly on the soil, but the large 
majority will be laid on a granular sub- 
base varying in thickness from 3 to 9 
in. Both plain and reinforced concrete 
will be used. The experimental design, 
as now set up, includes 368 sections of 
rigid pavement, described in Table IT. 

The asphaltic concrete surfacing of 
the flexible pavements will vary in 
thickness from 1 to 6 in,, and these sur- 
faces are to be laid on various combi- 
nations of base and subbase thicknesses 
ranging from zero to 25 in. Provisions 
are also included for the use of bitumi- 
nous surface treatment on some of the 
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Subsurface study section 


® 
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Totals 


Section Length 


Replicate factoria! section in tangent layout, totzi thickness (5") 
Replicate factorial section in acceleration lone, total thickness (5°) 


Foctoria! section. 25' in Loop F 

100’ in Loop A, 8, C, 0, E 
Subsurface study section: 125" 
Voriable shoulder width and wedge section. 160’ 


Transitions Lengths 


Two step sections with AC poved shoulder varying from 0' to 8” 
Two crushed stone bose wedge section Base from 2” to |4" in Loop A, 2" to 16" in Loop B, 3” to 19" in Loop D. 
Two gravel bose wedge sections. Base from 2” to i4" in Loop A, 2” to 16" in Loop B, 3” to 18" in Loop C. 


Two bituminous stabilized bose wedge section. Base from 2” to ||" in Loop’A, 3” to 16" in Loop C, 3° to 8" in Loop O. 
Two cement stabilized based wedge sections. Base from 2° to 0” in Loop B, 3” to 12" in LoopC, 3” to 13" in Loop D. 
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TABLE Ill. 


sections to be subjected to the lighter 
axle loads. There are 468 sections of 
flexible pavement included in this phase 
of the study. They are described in 
Table III. 

The design of the experiment follows 
the most modern scientific, statistical 
experimental design techniques in order 
that a maximum of effective informa- 
tion may be obtained from a minimum 
number of test sections. A panel of 
eminent mathematical statisticians has 
been appointed to guide the Highway 
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Research Board and staff in the experi- 
mental design. Engineers and other 
qualified technical people are being pro- 
cured from all parts of the country. 
Since early spring all activities have 
moved at a very rapid pace. Our staff- 
ing requirements were tremendous. 
It was necessary to secure a number of 
engineers and other professional per- 
sonnel with specific talents and exper- 
ience. Sufficient time to train a staff 
was not available. In April the entire 
staff, including the Illinois task force, 


Between construction blocks, from 60' to 95° 
Within biocks, between sections: 7' in Loop F 
15’ to 6O' in Loop A, 


Descriptive data for 468 sections of flexible pavement. 


numbered 16. We now have a staff of 
125 people, most of them busily engaged 
in construction con:rol and testing for 
the grading contract. The State of 
Illinois through its task force has fur- 
nished 14 engineers. The BPR has 
furnished 12. We were fortunate in 
obtaining the services of six experienced 
engineers on a loan basis—one each from 
the states of Ohio, Wisconsin, Iowa, 
Missouri, Kansas, and Oklahoma. The 
remainder of the staff of engineers, 
other technical people, technicians, and 
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Organization at test site 


Beginning in the early summer of 
1955, the Highway Research Board 
started to organize for the gigantic task 
ahead. First on the scene was W. N 
Carey, Jr., A.M. ASCE, Chief Engineer 
for Research. This was in August 
1955. The staff grew slowly, working 
on the plans for quarters for the staff 
group, the experimental design, and 
many other aspects of the project. In 
April 1956, Project Director W. B. 
McKendrick, Jr., M. ASCE, former 
chief engineer of the State Highway 
Department of Delaware, was ap- 
pointed. 

The 
which appears in Fig. 1, 


organization for the project, 
is on a func- 
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Descriptive data for 368 sections of rigid pavement 


tional basis. There are 11 branches, 
sach headed by a branch supervisor: 
public relations, instrumentation, ve 
hicle operations, construction, main- 
tenance, materials laboratory, special 
assignments, bridge research, flexible 
pavement research, rigid pavement re- 
search, and data processing and analy- 
sis. The Highway Research Board has 
secured well qualified people to fill these 
top posts 


Both flexible and rigid pavement tests 


The test is to be made on a four-lane 
divided highway which is to become a 
part of an eight-mile relocation of U.S. 
6 near Ottawa, IIl., after the test is com- 
pleted. The geographical location of 
the project and the layout of the test 
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and smaller 
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loaded to provide on the single axl 
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18,000, 22.400 and 30,000 Ib, and on the 
tandem axle types, loads of 24,000 
32,000, 40,000, and 48,000 Ib. Loads 


will be applied for a period of two years 
More than a million axle loads will be 
applied on each test section. The ve 
hicles will be driven at approximately 
30 mph, around the loops in the direc 
tion of normal traffic, applying the sin 
gle axles on the inside lanes and the 
tandem axles on the outside lanes 
They will operate 18 hours a day and 6 
days a week. Each loop will have two 
test lanes with concrete pavement on 
one side of the dividing strip and bitu- 
minous pavement on the other side. 
The portland-cement-concrete slabs 
will be varied from 2'/>. to 12'/». in. in 
thickness. Some of these slabs will be 
placed directly on the soil, but the large 
majority will be laid on a granular sub 
base varying in thickness from 3 to 9 
in. Both plain and reinforced concrete 
will be used. The experimental design, 
as now set up, includes 368 sections of 
rigid pavement, described in Table II. 
The asphaltic concrete surfacing of 
the flexible pavements will vary in 
thickness from 1 to 6 in., and these sur- 
faces are to be laid on various combi- 


‘nations of base and subbase thicknesses 


Provisions 


ranging from zero to 25 in. 
are also included for the use of bitumi- 
nous surface treatment on some of the 
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sections to be subjected to the lighter 
axle loads. There are 468 sections of 
flexible pavement included in this phase 
of the study. They 
Table III. 

The design of the experiment follows 
the most modern scientific, statistical 
experimental design techniques in order 
that a maximum of effective informa- 
tion may be obtained from a minimum 
number of test sections. A panel of 
eminent mathematical statisticians has 
been appointed to guide the Highway 
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Research Board and staff in the experi 
mental design and other 
qualified technical people are being pro 
cured from all parts of the country 
Since early spring all activities have 
moved at a very rapid pace. Our staff- 
ing requirements were tremendous. 
It was necessary to secure a number of 
engineers and other professional per 
sonnel with specific talents and exper 
ience. Sufficient time to train a staff 
was not available. In April the entire 
staff, including the Illinois task force, 


Engineers 


Descriptive data for 468 sections of flexible pavement. 


16. We now have a staff of 
125 people, most of them busily engaged 
in construction control and testing for 
the grading contract. The State of 
Illinois through its task force has fur- 
nished 14 engineers. The BPR 

furnished 12. We fortunate 
obtaining the services of six experienced 
engineers on a loan basis—one each from 
the states of Ohio, Wisconsin, Iowa, 
Missouri, Kansas, and Oklahoma. The 
remainder of the staff of engineers, 
other technical people, technicians, and 


numbered 
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were in 
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Field density sample is being taken on com- 
pacted 4-in. lift with tube density sampler. 


engineering aids have been employed 
by the Highway Research Board. The 
technical personnel have come from far 
and wide; the non-technical people 
have been hired locally. 

Plans were completed and bids were 
received in June 1956 for an office and 
laboratory building of 11,400 ft. 
This building is located adjacent to the 
right-of-way and approximately at the 
center of the construction project. 
Work was started in late July, and we 
expect to move into the building on 
December 1. 

In the meantime it was necessary to 
establish a temporary laboratory to 
handle the great volume of testing work 
for the grading contract. A _ pre- 
fabricated steel building 16 & 32 ft was 
erected adjacent to the site of the office 
and laboratory building. We enlarged 
the available space by pouring a con- 
crete slab adjacent to this building and 
erecting a canvas tent over it. While 
these quarters have been very cramped, 
they have served satisfactorily. The 
number of tests flowing daily through 
the laboratory is approximately 800 


sq 


Construction at site 

Construction work is divided into six 
separate contracts: (1) grading, (2) 
small bridges, (3) structural steel for the 
superstructure of the test bridges and 
four overhead bridges, (4) substructure 
for the overhead bridges and _ test 
bridges, (5) superstructure for the four 


Type of Span 
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Design Stress Level 
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Concrete Spons 


Prestressed 
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35,000 300 800 |30,000/40,000 
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| Non- 
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22.4 Kip Single 
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30 Kip Single 
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Note: BCP = Bottom cover piotes. 


TABLE IV. Experimental design for bridges in AASHO Road Test 


overheads and the test bridges, and (6) 
paving. Number one, the grading con- 
tract, is of prime concern at this time. 
Plans were completed for this work in 
early June and bids were received in 
early July. The low bid was a com- 
bination bid received from S. J. Groves 
and Company and Midwest Arcole 
Both are midwestern contractors. Their 
bid included all of the grading work 
1,500,000 cu yd—and the substructures 
for the overhead bridges. The total 
price was $2,025,000. 

The grading project was planned so 
that the contractors’ equipment would 
work on all five loops simultaneously. 
Work started in early August and will 
be completed by November 15 if fa- 
vorable weather conditions prevail. 

The 3-ft soil embankment is being 
built in 4-in. compacted lifts using con- 
ventional equipment, with close controls 
on the resulting densities. Each lift 
must have a density between 95 and 100 
Standard Proctor before another lift 
can be placed. This result is being ob- 
tained by close control of the amount of 
water added to each of the rotary speed 
mixers as three of them operate in tan- 
dem over the 6-in. loose layer of soil on 
the grade. The grading construction 
in each loop is carried out in blocks of 
500 to 800 ft in length. The areas at 
the end of these blocks, used for turn- 
arounds for the grading equipment, will 
not be included in the final analyses of 
the data. 


The contractors have over 200 pieces 
oi equipment of various types on the 
project. As an example, in each loop 
there are four to ten earth movers, five 
rotary*speed mixers, three rubber-tired 
rollers, three water trucks, and numer- 
ous other equipment such as shovels 
and maintenance vehicles. Production 
depends on a highly coordinated rhyth- 
mic movement of all men and equipment 
in each loop. A two-way radio system 
has been installed to permit rapid com- 
munication between the engineer in 
charge of grading on any of the loops and 
the central laboratory, to obtain the 
results of moisture control tests; also 
between the field crews making the 
density tests and the central labora- 
tory. With the construction activities 
stretched out over several miles, this 
method of rapid communication is con- 
tributing much to minimize delays in 
equipment operation. At present the 
contractors are moving 20,000 to 25,000 
cu yd of earth a day. 


Target dates set 


A number of major target dates have 
been established in order to provide a 
schedule for the project. This is a 
tremendously ambitious program re- 
quiring a high degree of coordination 
and correlation of all its aspects. As 
now conceived, the vehicle test traffic 
will start in the early fall of 1957. 
Traffic will run continually until late 
1959 or early 1960, and about one year 
will be required for the preparation of 
reports. 

(This article is based on the paper by the 
authors which was presented at the ASCE 
Pittsburgh Convention, before the Highway 
Division session presided over by J. W 
McKnight, a member of the Division’s Pro- 
gram Committee.) 


AASHO Road Test office and laboratory 


building nears completion. 


Structure, lo- 


cated approximately at center of construc- 
tion project, contains 11,400 sq ft. 
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. schools, and journals have 
been campaigning for a decade now to 
improve the writing of the engineer. 
Obviously the campaign is making the 
engineer ‘‘writing conscious.” Every- 
body now admits that reports should be 
readable and papers hearable. But 
it’s time to admit also that the emphasis 
has been cockeyed and the perspective 
myopic. 

The idea has been, ‘‘Now that these 
inarticulate slide-rule fiends are ap- 
proaching professional status and his 
torical importance, it’s time to teach 
them the alphabet.” 

The correct emphasis is, ‘‘Now that 
engineers are staggering under new loads 
of specialized knowledge, we must make 
certain they don’t lose sight of one of 
their finest traditions—the tradition of 
excellent writing maintained by leading 
engineers for two thousand years.”’ 

Unfortunately many engineers and 
educators have lost sight of this tra 
dition. This, it seems to me, is one 
reason for the poor quality that charac- 
terizes much of today’s engineering 
writing, for good writing is a craft 
passed on from generation to generation. 
The biologist writes in the tradition 
of Darwin, whom he reads. The phil 
osopher compares himself with Plato, 
whom he reads. The historian knows 
historians can write because he reads 
Prescott. The physician is inspired by 
Hippocrates. 

But ask a recent engineering graduate 
(or his professor) if he has actually 
read Frontinus, Telford, Rankine. 
Probably, he hasn’t even read Welling- 
ton. If we want engineers to write 
well, we must acquaint them witli the 
classics of their own professional litera- 
ture. 

The classics show that in twenty 
centuries engineers have developed the 
report and the treatise into powerful, 
flexible instruments of expression. The 
major engineering writers have relied 
on their engineer’s aptitude for design, 
but they have also demonstrated their 
skill with metaphor and _ rhetorical 
devices, and often they have achieved 
the mark of the real writer—style. 
Many classics are charged with civic, 
even social consciousness; a few are 
landmarks in the history of ideas. 
Engineering writers have attained such 
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Civil engineers can write—history SAYS SO 
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WALTER JAMES MILLER, Assistant Professor of English, Polytechnic Institute of Brooklyn, Brooklyn, New York 


literary competence that often they 
have ventured successfully into the 
field of general literature, such as auto- 
biography, history, poetry. 


Big names in engineering literature 


To illustrate these points, I need 
only mention some of the big names in 
engineering literature. Here I will 
mention only civil engineers. 

Marcus Vitruvius Pollio in his Arch 
itecture (27 B.C.), sums up ancient 
knowledge in what we call civil, me 
chanical, and military engineering and 
architecture. This work is distinguished 
for its noble conception of the master 
builder, its simplicity of style, homely 
metaphors, neat examples, attention to 
the reader’s needs 

Sextus Julius Frontinus, in his A que- 
ducts of Rome (97 A.D.), earliest full 
length engineering report extant, in- 
terests us for his portrayal of the en 
gineer in action, his sly humor, meta- 
phor, epigram, his admission that 
readers differ in their technical interests 

John Smeaton’s Narrative of the Build 
ing of the Eddystone Lighthouse (1793) 
is a warm, often poetic account of the 
writer’s design of the now classic struc- 
ture and his struggles to root it on a 
dangerous reef. In his reports and 
papers, published posthumously (1812 
1814) by admirers, Smeaton handles 
technical subjects in layman’s English. 

John Loudon McAdam’s report to 
Britain’s Board of Agriculture, printed 
in his Remarks on the Present System 
of Road-Making (1820), is remarkable 
for the way it explains the subject to 
laymen, for its erisp language, choice 
diction, superb but simple metaphor. 
McAdam’s writings helped make Eng- 
land engineering conscious. For a 
time ‘‘to macadamize”’ actually meant 
“to do in a scientific way.”’ 

Thomas Telford in his Life (1838) 
includes accounts of his major proj 
ects, a selection of his best professional 
reports, and his best poem, ‘‘Eskdale.”’ 
His poem to Robert Burns was pub 
lished in Currie’s Life and Work of 
Burns; his poetry was praised by the 
Poet Laureate, Robert Southey. 

Wikiam J. M. Rankine wrote manuals 
(1858-1869) which treat of engineering 
on the highest philosophical and schol 
arly level, and mark a turning point 


in engineering history as it evolved from 
an empirical pursuit into a_ science. 
Rankine is known to philosophers for 


distinguishing the modes of 
progress’’—not as the practical and the 
theoretical, but as the empirical and 
the scientific. 

Arthur M. Wellington is the author 
of the first great engineering treatise 
written on this side of the Atlantic 
This treatise, the Economic Theory of 
the Location of Ratlways (1887) is famous 
for its vigorous language, rhetorical 
boldness, and memorable statements 
some of them now proverbs of the pro- 
fession. 


More recent examples cited 


Othmar H. Ammann’s reports are 
perfect examples of the modern ‘‘double 
report” form. His Tentative Report 
on the Hudson River Bridge (1926) is 
characterized by graceful language, 
economy of expression, functional or 
ganization. 

William Barclay Parsons, a prolific 
writer, left for posthumous publication 
his masterpiece, Engineers and Engi 
neering in the Renaissance (1929). This 
book was hailed by Nicholas Murray 
Butler as ‘‘a classic of the literature of 
the history of engineering.” 

James K. Finch’s Engineering and 
Western Civilization (1951) is the best 
general history of the profession. It is 
noteworthy for its contribution to the 
philosophy of history and its succinct 
summary of fifty centuries 

David B. Steinman may come to be 
known as the Telford of American en 
literature. In addition to 
papers and mono 


gineering 
his hundreds of 
graphs for engineers, he has written 
for laymen three books on_ bridges, 
including one for children, and has 
collected his verse into the volume, 
I Built a Bridge and Other Poems 
(1955). In his poetry Steinman re 
veals his awareness of the psychological 
symbolism of the bridge. In all his 
writings, he consciously tests the power 
of language 

Direct acquaintance with 
like these should convince the engineer 
that, so far as literary ability is con 
cerned, his profession has nothing to 
apologize for, and that personally he 
has a lot to live up to. 


writings 
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Cables support cantilevered 


hangar roof 


DONALD R. PEIRCE, Associate, Ammann & Whitney, New York, N. Y. 


Suit another answer has been given to 
the ever-present problem of providing 
the largest possible unobstructed floor 
area to house today’s bigger and bigger 
aircraft. This answer is incorporated 
in the maintenance hangar now under 
construction at the Philadelphia Inter- 
national Airport by the City of Phila- 
delphia for Trans World Airlines. It 
will permit the airline to more than 
double its maintenance operations at 
the airport. 

The design is unique in that it com- 
bines an arched and cantilevered steel 
roof section with a supporting concrete 
bent, the end of the cantilever being sup- 
ported by high tensile cables anchored 
to the bent. Including hangar and 
overhang, the ground floor covers 53,000 
sq ft. There is also a 2,600-sq ft mez- 
zanine and a 12,200-sq ft second floor 
area providing lounges, dormitories, 
and other facilities for flight and main- 
tenance crews. The hangar will be 
able to house and service two Super-G 
Constellations at one time. 

As designed, it provides a column-free 
hangar bay 135 ft deep by 270 ft long. 
Future plans call for doubling its length 
to 540 ft. 


Advantages of the cantilever 


It is sometimes thought that canti- 
lever construction is costly and that it 
should be avoided when possible. In 
many cases this is true. However, 
there are many advantages to the canti- 
lever, advantages which were exploited 
by the type of framing selected by the 
Ballinger Company, architects and 
engineers, and Ammann & Whitney, 
consulting engineers. 

A hangar is necessarily a long-span 
structure, and a considerable premium 
is placed on simplicity and ease of con- 
struction. Several types of economical 
cantilever framing have been developed 
in both steel and reinforced concrete. 
Economically they all depend on simple 
structural elements and erection pro- 
cedures, with a high degree of repetition. 
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The cantilever is in itself an elementary 
structural form, readily adaptable to 
simplification. 

Also in the cantilever type, all loads 
are concentrated in a small number of 
heavy columns and footings which 
usually will reduce footing costs, as com- 
pared to a larger number of lightly 
loaded columns. 

It should be recognized, in addition, 
that even in the main frame there are 
a number of elements which remain 
virtually unchanged regardless of the 
particular method of accomplishing the 
long span. These include lateral brac- 
ing members for wind loads, roof deck 
and purlins or other subframing, and 
related elements whose behavior is un- 
affected by the length of the span. 

Partially as a result of these factors 
and partially because of the attention 
recently given to the cantilever hangar 
as a type, the costs of cantilever hangars 
have been reduced, in most cases to the 
point where they are competitive with 
other less flexible types. 

In most long-span roof structures, 
the span lengths plus the relatively light, 
uniformly distributed loads result in 
high static moments, but with the shears 
relatively low as compared to the 
moments. If a catenary is employed 
to carry the load, either in tension as in 
a suspension bridge, or in compression as 
in an arch, the moments in the structural 
elements themselves are largely elimi- 
nated by shaping the catenary to follow 
the static moment curves, and the major 
part of the shear becomes a component 
of the axial load. 

While a catenary can be used to 
balance the forces (shears and moments) 
produced jn a cantilever structure, it 
has not been customary to utilize it. 
More conventional structural forms, on 
the other hand, have serious drawbacks. 

Beams with solid webs are in general 
uneconomical for long cantilevers be- 
cause the nature of the forces demands 
great depth and heavy flanges to handle 
the moments, while the web can be quite 
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light and still be adequate for the shear. 
A rectangular section is obviously not 
suitable. An I-beam of wood, concrete, 
or steel is a better section, but still the 
web is too heavy and too costly. 

With a truss, it will generally be 
found that the depth desirable for econ- 
omy in the chords will lead to excess 
material in the web members because 
of their length. 

It has been economical for long canti 
levers (in excess of 110 ft approximately) 
to eliminate the web system, either 
partially or completely, and to carry 
part or all of the shear directly in the 
chords. This will of course result in 
relatively high local moments in one or 
the other of the chords, and this chord 
in many cases is actually a relatively 
shallow truss, the other chord being a 
tension tie-back over a strut at the root 
of the cantilever. Such “‘suspended 
trusses’’ have been used by Ammann & 
Whitney in an Air Force hangar at 
Chateauroux, by the Port of New York 
Authority at Idlewild, and by others 
elsewhere. 

The system finally evolved for the 
Philadelphia hangar consists of a cable 
suspender and 36WF ribs 30 ft on 
centers. Continuous purlins span be 
tween the ribs, and on these purlins the 
roof deck is placed. The suspenders are 
two 29/,,-in. bridge strands which pass 
over a relatively light mast 32 ft high. 
The ten pairs of strands, each pair with 
a total load of 392 tons, are then 
anchored in the heavy concrete bent 
framing the lean-to. This relatively 
simple structural system is shown in 
Fig. 1. The placing of the cables may 
appear as a long and difficult operation. 
Actually, two cables can be erected in 
a day without difficulty. 

It is evident that the axial load in 
the 36WF ribs will be quite high (564 
kips, dead load plus full live load), as a 
result of the horizontal component of 
the cable tension. This corresponds to 
the compression in the bottom chord of 
an elementary cantilever truss. Also, 
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FIG. 1. Cross section through one of 
hangar’s ten bents shows method of sup- 
porting end of long roof cantilever by two 
cables, which pass over steel mast and are 
anchored to rear of reinforced concrete 
bent. Rear leg of bent is anchored by ten- 
sion piles. By this means clear unsup- 
ported hangar area 135 ft by 270 ft is ob- 
tained. 


it would be expected that the bending 
moments in the rib would be quite high. 
The moments of course vary markedly 
and somewhat irregularly over the length 
of the rib because of its shape. The 
maximum moment for this loading con 
dition occurs at the connection of the 
rib to the bent, and amounts to 797 kip 
ft, but drops off very rapidly. In 
general, except for this area, the maxi- 
mum moments are not in excess of 400 
kip-ft for any of the loading conditions 
except the maximum uplift condition. 
However, neither the axial load nor the 
bending moments are beyond the capac- 
ity of standard 36WF sections reinforced 
locally with relatively light cover plates. 

The shape of the rib reduces the shear 
in the member because of the vertical 
component, but this is of incidental im- 
portance, since the shears are light, and 
well within the capacity of the section. 
Lateral buckling of the rib is effectively 
restrained by the purlins and lateral 
bracing, while by curving the rib slightly 
and controlling the point of application 
of the axial load, the bending moments 
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Scale in feet 


_ Hinged sliding doors 


Roof is decked with precast concrete slabs 
having specified minimum weight of 13 
psf. Minimum weight was fixed to provide 
optimum balance of dead loads and uplift 
(wind) loads. 
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Hangar has six motor-operated steel doors. At top of door is slop- 
ing canopy, which is hinged at both top and bottom so as to allow 
for deflection of cantilevered steel roof ribs. 
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Steel ribs of new TWA hangar at Philadelphia International Air- 
port cantilever out 125 ft from concrete supporting bent. Tieback 
cable, shown being unreeled, will pass over steel mast at right. 


can be kept within the capacity of the 


section. It would be possible of course 
to set the configuration of the rib and 
suspenders so that the pressure line of 
the axial load would follow the axis of 
the rib more or less exactly. That is to 
say, the rib could be designed as one- 
half of an arch, tied back at the crown. 

For such a solution the cables would 
necessarily have to be tangent to the 
rib at the outer end. This would lead 
either to a very flat arch with excessive 
thrust, or else to the use of a very high 
mast and a rib configuration not corre- 
sponding at all well with the required 
clearances in the hangar, and resulting 
in excessive enclosed volume and wall 
area. 

As designed, the rib consists of three 
straight chords, with splices at the break 
points. One field splice is necessary 
because of shipping restrictions, It was 
felt that this solution represented the 
best possible resolution of the somewhat 
conflicting structural, esthetic, economic 
and dimensional requirements. 

The final roof outline corresponds 
very closely to TWA’s clearance require- 
ments, and the 36-in. depth of the ribs is 
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not excessive; in fact, it is not enough to 
house all the mechanical facilities, and 
the enclosed volume is held close to the 
irreducible minimum. The roof line 
itself, the light mast and suspenders, and 
the massive supporting frame were all 
felt to be esthetically pleasing. 

The ceiling of the hangar is quite clean 
and uncluttered, a desirable feature for 
appearance and ease of maintenance. 
This ceiling also permits the use of direct- 
indirect fluorescent lighting fixtures 
which throw part of their light upward, 
illuminating the entire ceiling, improv- 
ing the uniformity of lighting intensity, 
and reducing the contrast or glare 
attendant on a dark ceiling. Deep 
trusses would not have allowed this 
type of lighting. 

The total weight of structural steel 
used in this design is somewhat greater 
than would be required by a suspended 
truss design, as might be expected, but 
the fabrication and erection is simplified, 
the tonnage being concentrated in fewer 
members, and the two systems therefore 
compare favorably in cost. 

It is obvious that overturning due to 
dead load and snow load is a problem 
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Two cranes hoist cable into position on 
saddle atop mast. Spreader bar (not 
shown) was used to prevent kinking. 


with a long cantilever anchored into a 
narrow lean-to. This problem was 
dealt with by the use of relatively heavy 
framing in the lean-to, and the use of 
tension piles under the rear leg of the 
bents. 


Uplift moments, a difficult problem 


Wind-load uplift on the cantilever 
also presented a difficult design problem. 
At a wind velocity of approximately 120 
mph, the uplift equals the dead load of 
the cantilever structure. The cables, 
of course, cannot take compression. 
Thus, for higher velocities the ribs act 
as pure cantilevers, a moment connection 
being provided at the bent. This 
moment connection is prestressed after 
erection and alignment of the ribs by 
tensioning all the anchor bolts equally. 
Prestress not only reduces rotations 
under load at the connection, but also 
assures favorable stress conditions for 
transmitting shear under all loading 
conditions. 

To control the moments in the rib 
due to uplift, a balance had to be struck 
between low dead load, with higher net 
uplift forces, and a higher dead load but 
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Cable is high-tensile galvanized bridge 
wire. Each pair of strands, for one ‘‘sus- 
pended truss,”’ carry load of 329 tons: 


with low net uplift. This was done by 
using a precast concrete channel slab 
for the roof deck, with a_ specified 
minimum weight of 13 psf. 

The precast concrete deck, in addition 
to supplying the best balance of vertical 
loads (downward) and wind forces (up- 
lift), is felt to be superior to a lighter 
metal deck from the standpoint of 
maintenance costs and durability. The 
cost compares favorably with other types 
of decking. 

The rib js designed for a wind velocity 
of 150 mph. While it is extremely un- 
likely that sustained wind with velocities 
in excess of this amount will ever be en- 
countered, the uplift forces which might 
be transmitted to the main frame by 
higher velocities (or by explosions inside 
the hangar) are limited by the capacity 
of the connections of the precast deck. 
These connections will fail at an uplift 
corresponding to the stated velocity. 
Such failures, if they should occur, 
would probably be restricted to local 
areas, and would vent the roof, relieving 
the internal pressure or the external 
suction, minimizing damage to the main 
framing. 
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All hands are needed to slide anchor bolt of cable into position 


through concrete supporting bent. 


erection site. 


Hangar doors hinged at top 


To accommodate the large deflections 
of the cantilever, the six motor-operated 
steel doors are constructed with an in- 
clined canopy 10 ft wide at the top. 
This canopy is hinged at the top of the 
vertical door leaf and also at the roof 
line. The top edge of the canopy is 
supported on trolleys running in con- 
tinuous guides mounted at the end of the 
cantilever. Since the connection of 
the trolley to the canopy is hinged, the 
canopy is actually a flexible link con- 
necting the door to the roof structure, 
the hinges easily accommodating the 
deflections. These doors were made by 
the Byrne Doors, Inc. 

To provide a clear opening of 270 ft, 
that is, the full length of the hangar, the 
door guides are cantilevered 45 ft —the 
width of one door leaf—past the ends of 
the roof. The large roof deflections 
made it impractical to support the ends 
of the guides from the roof. 

It was of course necessary to control 
the elevation of the outer end of the 
ribs quite carefully, and to erect them in 
properly cambered positions to provide 


Bolt was attached to cable at 


for the additional loads imposed after 
cables were tensioned. The cambers 
had also to reflect the effects of the 
cantilevered door guides on the outer 
ribs of the roof structure. The girder 
supporting these guides is in effect sup- 
ported on a series of springs (the main 
ribs), and the effect of the girder reaction 
is felt some distance beyond the end 
ribs. However, it was relatively simple 
to compute the proper cambers to 
account for this effect, and there was no 
difficulty in erecting the ribs to the 
proper cambers. 

The basic soundness and simplicity of 
the design of TWA’s Philadelphia 
hangar, plus the careful planning of the 
firms concerned, contributed greatly to 
the relative ease of erection. 

Design and construction firms for this 
hangar were the Ballinger Company 
of Philadelphia, architects and en- 
gineers; Ammann & Whitney of New 
York, N.Y., consulting engineers; Baton 
Construction Corporation of Philadel- 
phia, general contractors; and _ the 
Lehigh Structural Steel Company of 
Allentown, Pa., steel fabricators and 
erectors. 
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Caracas water supply lifted 3,125 ft over divide 


With exhaustion of local gravity supplies, Caracas was forced to go across divide for 
pumped supply from Tuy River. Small diversion dam on this river is seen attop. Water 
is lifted 14 ft by four vertical pumps (middle view) into sedimentation tanks shown in bot- 
tom view. Pumping Station No. 1 and Power Substation No. 1 are behind tanks. Each 
pump in middle view has capacity of 14,660 gpm against head of 22 ft. Sedimentation 
tanks have capacity of two million gallons. 


Sallanen 


The River Tuy—Caracas Aqueduct, re- 
cently placed in operation, will relieve 
the City of Caracas, Venezuela, for many 
vears to come, of a water shortage that 
has existed more or less since colonial 
times. Caracas possesses one of the 
finest climates in the world. It is located 
about six miles from the Caribbean 
coast, in a narrow valley, at an elevation 
of about 3,000 ft above sea level. How- 
ever its location induces a rather diffi- 
cult problem in municipal water supply. 
There are very few watersheds within a 
reasonable distance where water can be 
collected, stored for the six-month dry 
season characteristic of the tropics, and 
then fed to the city by gravity. 

The difficulty of securing an adequate 
water supply has been increased by the 
phenomenal growth of the city. In the 
ten years since World War II, the pop 
ulation of the metropolitan area has 
grown from about 350,000 to something 
over a million. 

In the 1940's the water problem was 
solved temporarily by the construc- 
tion of two dams, one at Mariposa, six 
miles south of Caracas, the other at 
Agua Fria, some 18 miles to the south- 
west. The reservoirs back of these dams 
could store 12,500 acre-ft, and this sys- 
tem, together with wells and other small 
sources, was able to supply the city with 
approximately 46 mgd. 

Water from another watershed 

Before this system was completed 
it was realized that another source of 
water would have to be found, and 
studies were initiated. It was finally 
decided that the surrounding country 
had been wrung dry of all the available 
gravity supply and that a pumped 
supply would have to be developed. 
The source selected was the River Tuy 
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FIG. 1. New Caracas water supply is | 
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west of the city, at El. 400. See Fig. 1. 

A small dam was constructed on the 
river, and four vertical pumps were in- 
stalled to lift the water about 14 ft into 
a concrete settling reservoir with a 
capacity of two million gallons. The 
pumps are mixed-flow type, manu- 
factured by Sulzer Brothers of Switzer- 
land, each with a capacity of 14,660 
gpm against 22 ft of head, driven by 
100-hp Siemans-Schuckert motors at 
580 rpm. The operation of these 
pumps is automatically controlled by 
the level of the water in the wet well 
at the end of the sedimentation tanks, 
through a Foxboro Indicating Rotax 
differential pressure controller. 

Provisions are made for the injection 
of CO, and chlorine into the water as 
needed. 

From the wet well following the sedi- 
mentation tanks, the water flows under 
6 ft of head to the first of the four pump- 
ing stations. Each station contains 
four Sulzer two-stage horizontal centrif- 
ugal pumps, each with a rated capacity 
of 13,550 gpm against a head of 833 ft, 
driven by 3,500-hp Siemens-Schuckert 
synchronous motors—6,000 volts at 
1,500 rpm. 


Four pumping stations 

Station No. 1, at El. 435, delivers a 
maximum of 55,000 gpm through a 
48-in. steel pipe, 4.6 miles to a 125-ft 
equalizing standpipe at El. 1150, where 
the water flows by gravity 4.5 miles to 
the intake of Station No. 2. Floating 
on the line at the entrance of Station No. 
2 is a rectangular concrete regulating 
tank 100 ft X 55 ft, and 17 ft deep, at 
El. 1140. 

Station No. 2, at El. 1115, delivers 
the water 1.6 miles to the second stand- 
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miles to the regulating tank floating on 
the suction side of Station No. 3. This 
tank, at El. 1900, is cylindrical, 19 ft 8 
in. in diameter and 56 ft high. 

Station No. 3, at El. 1885, sends the 
water to Station No. 4, 0.9 miles away, 
at an altitude of 2,740 ft. Midway be- 
tween these stations is a 6'/.-ft tunnel 
610 ft long and a 62-ft standpipe. The 
regulating tank at Station No. 4 is the 
same as that at Station-No. 3, 19 ft 8 in. 
in diameter but only 46 ft high. 

Station No. 4 delivers through a pipe- 
line one-half mile long to a standpipe 82 
ft high at El. 3565, whence the water 
flows by gravity another 3.1 miles to the 
final tunnel 6'/. ft in diameter and 1 mile 
long at El. 3560. By this time the 
water has been raised 3,125 ft and carried 
overland some 18 miles. The tunnel 
discharges into the headwaters of the 
River Valle, which leads to the Mariposa 
Reservoir about 3.1 air miles nearer 
Caracas. 

The terrain through which this pipe- 
line passes, especially the last half, is 
extremely mountainous. Station No. 4 
had to be placed on a 50-percent slope, 
and at times the pipeline had to be 
laid at a slope of more than 100 percent. 
Taking into consideration this factor, 
plus pipe friction, difficulties in trans 
portation and other factors, it was de- 
cided that a 48-in. pipe would be needed 
to carry the 55,000 gpm to be pumped. 
However, pipe with a uniform outside 
diameter of 1'/; meter (49 '/. in.) was 
selected to accommodate Dresser cou- 
plings of uniform diameter. This type 
of coupling was selected in lieu of weld- 
ing and proved to be convenient besides 
resulting in a saving of time and money. 

The steel piping varies in thickness 
from 10 to 17 millimeters (0.4 in. to 


ft) was tested at the factory at 150 per- 
cent of the working pressure, then 
coated inside with a bitumastic lining 
and on the outside with a mixture of 
asphalt and spun glass. The pipe was 
supplied by Mannesmann of Dusseldorf, 
Germany, and generally speaking ar- 
rived in excellent condition. 

Except for some one hundred points 
where the pipeline crosses a valley or 
watercourse, it is buried in the ground 
and covered over. The more than 100 
bridges which were necessary consist of 
concrete columns spaced two pipelengths 
apart, or 52!/. ft, with the intermediate 
joint welded. About 200 elbows of 


Rugged country through which pumped 
diversion passes is typified by this side-hill 
cut on a bend. Steel pipe with outside 
diameter of 49' /. in. and Dresser couplings 
were used throughout pressure system. 
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varying angles were necessary to take 
care of the vertical and horizontal curva- 
ture. There are 31 automatic air vents 
at the high points and 33 blow-off valves 
at the low points. All elbows and tees 
are anchored in concrete blocks. 


Power for pumping 


A part of this project consists of a 
transmission line to carry energy to the 
pumping stations. This is a double cir- 
cuit line with ACSR conductors (alu- 
minum cable, steel reinforced) of 266,- 
880 circular mils, 23 miles long. The 
principal source of energy will be the 
new 75,000-kw steam plant being con- 
structed by the Corporacion Venezolana 
de Fomento on the shores of the Mari- 
posa Reservoir. This energy will be 
at 50 cycles, 115 kv. For starting up 
the system and possible future emer- 
gencies, the Electricidad de Caracas 
ran a copper line of 350,000 circular mils 
from their substation in Catia to the 
Mariposa. They supply off-peak cur- 
rent at 66,000 volts, 50 cycles. Power 
cost varies from 3.6 to 12 mils per kwhr, 
with a probable average of 5 mils. 

At each of the four pumping stations 
there is a substation furnished by the 
AEG (General Electric Company of 
Germany). Stations Nos. 2. 3, and 4 
have two 7,500-kva transformers and 
Station No. 1 has two of 8,200 kva each. 

The primary voltage is either 66 kv or 
115 kv and the secondary is6 kv. The 
main circuit breakers are of the outdoor 
air-blast type. Either transformer can 
be connected to either of the two cir- 
cuits by disconnectors, normally inter- 
locked, so that each transformer is 
connected to a different circuit. 

The 6-kv metal-clad switchboard, 
furnished by Siemans-Schuckert, is 
divided into two sections so that each 
transformer supplies two of the main 
motors. There are two station trans- 
formers of 55 kva and 75 kva respec- 
tively —Siemens-Schuckert ‘‘Clophen”’ 
filled, 6,000/208 at 120 v, each con- 
nected to one end of the 6-kv bus. The 
secondary circuit has a two-way switch 
which changes over from one transformer 
to the other in case of an interruption in 
the primary voltage. 

The 6-kva interruptors, air operated, 
are controlled by a series of panels at 
the main control board energized by 
110-v cadmium-plate storage batteries. 


Automatic control required 


As there is practically no storage at 
the three intermediate stations, it was 
necessary to synchronize the operation 
of the system hydraulically and to 
provide automatic control at Pumping 
Stations 2,3and4. Automatic starting 
of the four units in each of these stations 
is arranged for by installing a pitot tube 
in the pipes near the entrance of each 
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Equalizing standpipe 125 ft high was erected midway between 
Pumping Stations 1 and 2. This standpipe is at El. 1150, that is, 
715 ft above Station No. 1 and 10 ft above regulating tank 4.5 
miles away, at Station No. 2. 


station, just ahead of the take-off to the 
regulating tank. This pitot is connected 
through Foxboro Rotax pressure in- 
dicators to the switchboard and starts 
the four units through successive incre- 
ments of increased flow in the pipeline. 
The 3,500-hp synchronous motors are 
thrown directly across the line. They 
come up to synchronous speed in about 
10 sec and automatically go into syn- 
chronism. As soon as this occurs, the 
motor-operated gate valve, furnished by 
Cocard of France, begins to open, and 
about 10 sec later the flow in the line 
increases sufficiently to start up an 
additional unit in the next station. 

The stopping of the units in Stations 
2, 3 and 4 is controlled by Foxboro 
pressure controllers connected in the 
take-off to the regulating tank. As the 
level drops in the tank to predetermined 
points, one motor after another cuts off 
the line. In Stations 1 and 2, the gate 
valve closes first and then the motor 
trips off, but in Stations 3 and 4 the 
water level in the tank drops too rapidly 
to wait for the valve to close, so the 
motor cuts off and then the valve closes. 

A float device is installed in each 
regulating tank, furnished by Siemens- 
Schuckert, which transmits an indication 
of the water level in the tank to the 
water control panel in the switchboard. 
In addition this device has a safety 
switch which stops all units should the 
water level drop too far, and rings an 
alarm if the level goes too high. 
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Each pumping unit has a Venturi 
meter in the discharge pipe, and an 
additional 48-in. Venturi is located at 
the entrance of Station No. 2. The 
water control panel of the control board 
has recording instruments which indicate 
on the same chart the input to each 
motor in kilowatts and the flow rate 
of the corresponding pump in liters per 
second. There is also a graphic record 
of the pressures in the intake and dis- 
charge manifolds of the station, and the 
total delivery of the system. 

In addition to automatic control of 
the units, a system of remote control 
from Station No. 1 is provided. In this 
station there is a water control panel for 
each of the four stations. These panels 
give information as to the level of the 
water in each regulating tank, which 
unit or units are operating in each sta- 
tion, and the position of all valves and 
switches. All main interruptors can be 
opened or closed, and all units can be 
stopped or started from these panels. 
The impulses for these indications and 
controls are brought in over the 115-kv 
transmission line by carrier current, 
actuated by a 24-v battery. Incor- 
porated in this system is telephone com- 
munication between all four stations. 
This system was furnished by Siemans- 
Halske of Germany. 

As the discharge lines between the 
stations and the intermediate equalizing 
towers are quite long, especially in 
Stations 1 and 2, some means had to be 
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Steep mountainous terrain com- 
plicated building of Pumping 
Station No. 3, shown under con- 
struction. At times pipe had to 
be laid on 100-percent slope. 


provided to ameliorate the effects of 
water hammer, especially in case of a 
power failure when two or more pumps 
stop at the same time. This is taken 
care of in Station No. 1, which has 4'/> 
miles of pipe in the discharge line before 
the surge tower, by installing, at the 
outlet of the station, four surge tanks 
with a total volume of 2,825 cu ft. The 
upper half of these tanks is filled with 
air. Constant volume is maintained 
by an air compressor. 

Station No. 2 has approximately 1.6 
miles of discharge line and has corre- 
spondingly smaller surge tanks, of 1,270 
cu ft. Stations 3 and 4 have relatively 
short discharge lines, 2,560 ft and 2,950 
ft respectively, so air vessels were not 
deemed necessary at these stations. In- 
stead, the pumping units were provided 
with steel flywheels, approximately 3 in. 
X 5 ft, as a part of the flexible coupling. 
This added inertia allows the column of 
water to come to a gradual stop and 
alleviates the water hammer. 

This pumping system, which was 
turned over to the INOS (Instituto 
Nacional de Obras Sanitarias) on August 
3, 1956, 18 months after the signing of 
the contract, is one part of a $60,000,- 
000 program for completing and extend- 
ing the Caracas water system. Other 
phases consist in enlarging the Mariposa 
treatment plant from 14 to 100 mgd, 
building an additional treatment plant 
at Las Adjuntos, and a complete re- 
vamping of the distribution system. 
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Each station is equipped with four Sulzer two-stage horizontal pumps, driven 


by 3,500-hp Siemens-Schuckert synchronous motors. 


In this station, No 3, 


note switchboard for automatic contro] at left. 


All engineering and supervision were 
done by the personnel of the INOS. 
Dr. J.G. Pieretti was the Chief Engineer. 
The structures and supervision of the 
intake and sedimentation tanks was 
under the control of Dr. J. M. Moreau. 
Dr. George Vinay designed and super- 
vised the pipeline, and Manifred Nicklas 
has charge of the design and construc- 
tion of the tunnels. The mechanical 
and electrical engineering was super- 
vised by Ernest C. Cole. 

The various contractors and sub- 


contractors were as follows: Construc- 
ciones Industriales en Ultamar, General 
Contractor; Wannoni y Lacayo, pipe- 
line, three pumping stations, and three 
substations; Grunbilf de Venezuela, 
tunnels and treatment plants; CEICA 
(Construcciones Electricas e  In- 
dustriales), transmission line; RICCA 
(Representaciones y Construcciones C. 
A.) and COVENIN (Venezuelan Com- 
pany of Engineering), intake at river, 
sedimentation tanks, Pumping Station 
No. 1 and Substation No. 1. 
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Policies and projects—past, present, and future 


W. A. DEXHEIMER, M. ASCE 


Multiple-purpose river basin development by USBR 


Commissioner, U. S. Bureau of Reclamation, Washington, D. C. 


Tae future of multiple-purpose river 
development, whether in this country 
or other parts of the world, will depend 
to a large degree on the economic re- 
quirements of our expanding popula- 
tion and the technical requirements for 
water supply for uses in municipalities, 
industries, agriculture, pollution control 
and many other needs. There is very 
little question but that the primary 
concern in most of the world today is an 
adequate water supply. 

It should be kept in mind that the 
most beneficial use of the water resources 
of a river basin does not always mean 
for how many different purposes the 
water can be used. The real test is how 
many times we can use the water from 
the time it is deposited as rain or snow 
until it redches the ocean or is lost by 
evaporation. 

In the United States the development 
of multiple-purpose river projects has 
been based on policies and laws which 
vary considerably between federal agen- 
cies, and of course vary greatly among 
the various states. All units of river 
basin development in any federal pro- 
gram must show economic feasibility 
and national benefit. The benefits to 
the area and to the nation must be 
demonstrated and they must exceed 
the estimated cost of the works. These 
principles do not necessarily follow in 
other countries, although the general 
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philosophy, I think, must always be 
the same. 


Salt River Valley Project 


Long before the white man came to 
this continent, primitive Indians had 
dug canals in the Gila River basin and 
the Salt River Valley. The first known 
irrigation on the North American 
Continent occurred in what is now 
southwestern Arizona. The need for 
water storage in the Salt River Valley 
after the white man came resulted in 
the construction of the first major 
multiple-purpose dam and reservoir in 
the United States. This was the 
Roosevelt Dam, completed in 1906 by 
the Bureau of Reclamation. Since 
that time, the Bureau and the Salt 
River Valley Water Users’ Association 
have added additional facilities until 
today the Salt River is probably the 
most controlled and utilized stream in 
the United States. The Salt River 
Project is an example of maximum water 
and land conservation and development 
in a small drainage basin. The original 
investment of federal funds has been 
repaid, and repayment of later addi- 
tions and improvements is now in prog- 
ress. 

We have recently completed an 
economic survey which clearly demon- 
strates the overwhelming worth of 
projects such as this to the local and 
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View of Parker Dam on 
Lower Colorado, in 
California, shows dam, 
powerhouse, Lake 
Havasu, and lower 161- 
kv switchyard. 


national economy. The Phoenix area, 
which is dependent upon the Salt River 
system for its water supply, returns to 
the Federal Government in income taxes 
alone, each year, more money than has 
been invested by the Federal Govern- 
ment in the reclamation project. 


Colorado River Basin 


This same principle of multiple use 
has been expanded to the Colorado 
River basin, of which the Salt and 
Gila are tributaries. I believe that the 
future course of multiple-purpose river 
development will largely follow the 
pattern of integrated operation and use 
which is now well established for the 
Colorado. I must emphasize, however, 
that there is no single pattern of devel- 
opment which fits all river basins. 
There are different plans in operation 
even on the Colorado. We must 
adapt the overriding objective of 
maximum use to fit the varying circum- 
stances and needs of the particular 
basin. 

A multiplicity of problems are in- 
volved in the development of a major 
river basin. In the West, where water 
is so essential, one of the most important 
details is who owns the water. After 
extended negotiations, six of the states 
involved in the Colorado basin entered 
into a compact in 1922. This compact 
essentially divided the river into the 
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upper and lower basins, with the divid- 
ing point at Lee Ferry, Ariz. The four 
upper basin states subsequently, in 
1947, apportioned their portion of the 
water by compact. 

The pattern of peaceful solution of 
the rights to the use of water by entering 
into compacts is perhaps the most 
necessary first step toward development 
of any major river basin. A treaty be- 
tween the United States and Mexico 
apportions a share of Colorado River 
water for Mexico. Negotiations are 
under way on many interstate streams 
in the United States and on many rivers 
crossing the boundary of the United 
States and Canada. It is impracti- 
cable to plan river basin development 
until reasonable assurance is available 
of each affected state’s legal right to use 
the water. 


Lower Basin of the Colorado 


The multiple-purpose development 
of the Colorado River commenced with 
the construction of Hoover Dam in the 
lower basin. Lake Mead, the reservoir 
behind Hoover Dam, is the largest 
artificial lake in the world, with 30 
million acre-ft of storage, or sufficient 
to cover the State of New York to a 
depth of one foot. The power plant at 
the toe of the dam, with 1,354,300 kw 
of installed capacity, was at one time 
the largest single hydroelectric in- 
stallation in the world. A legal pre- 
requisite to construction of the dam was 
contract commitments for the sale of 
electrical energy which would guarantee 
the repayment of the power investment 
in 50 years. 

The project authorization specified 
that storage in Lake Mead should be 
used first for river regulation, naviga- 
tion, and flood control, second for 
irrigation and domestic uses, and third 
for power. National policy and laws 
governing river basin development have 
largely evolved since passage of the 
Boulder Canyon Project Act. Flood 
control, navigation, and national as- 
pects of fish and wildlife enhancement, 
have been considered national benefits 
for which no reimbursement was ordin- 
arily required. Numerous other bene- 
fits have also been considered non- 
reimbursable under special authoriza- 
tions. They include recreation, sedi- 
ment control, salinity repulsion, and 
pollution control. Much present think- 
ing, however, favors cost sharing pro- 
portionate to the benefits received. 

However, the portion of project 
cost allocated to irrigation is reim- 
bursable without interest on the federal 
investment, as enunciated in ‘the origi- 
nal Reclamation Act of 1902. The 
costs of municipal water supply and 
power development are returned to the 
federal treasury with interest. In ad- 
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dition, power revenues help to carry 
some irrigation costs which are beyond 
the ability of the irrigators to repay, 
usually within a 50-year period. There 
are, of course, many complications in 
individual areas which require specific 
legislation. 

Although flood control was one of the 
major purposes of Hoover Dam, it was 
built with a minimum allocation of 
$25,000,000 for that purpose. This 
$25,000,000 is to be repaid after June 1, 
1987, as the Congress may determine. 
There has not been a flood of any con- 
sequence below Hoover Dam since it 
was built, although a runoff of flood 
proportions has been recorded above the 
dam several times. At the same time, 
we have made good use of snow surveys 
and precipitation data so that maximum 
use has been made of all available 
water. Except for testing purposes, 
no water has been passed over the 
spillways. Downstream consumptive 
needs have been supplied even during 
the last three years of severe drouth. 

Since the completion of Hoover Dam, 
the Bureau of Reclamation has con- 
structed three more downstream struc- 
tures—Davis, Parker and Imperial 
dams. Davis is a reregulating and 
power structure. Parker Dam forms 
the forebay for southern California's 
Colorado River Aqueduct and supplies 
power to the system. Imperial Dam is 
a diversion structure for irrigation 
water for California and Arizona 
Morelos Dam diverts water to Mexico. 
The series of dams and reservoirs has 
changed the lower Colorado from a 
most unruly and notoriously bad actor 
among our major rivers to a fully con- 
trolled and useful resource. 

The Bureau of Reclamation, in 
planning, construction, and operation 
of the various phases of development, 
dealt with individual agencies rather 
than with any over-all agency repre- 
senting the states. It might appear 
that the Lower Colorado River basin 
has been developed without too much 
integrated planning or an exact blue- 
print of the total program, but our 
experience would tend to refute this. 
Despite its unit-by-unit authorization 
and construction, it is notable for 
efficient operation and maximum utili- 
zation of available water and land 
resources. This has been accomplished 
by the integration of new projects into 
a gradually evolving plan of river 
operation which is based on surveys 
going back many decades before the 
first construction was initiated. 


Upper Colorado River Basin 


The approach to the development of 
the Upper Colorado River Basin has 
been on a somewhat different basis. 
The first step by the Upper Basin 


States was to reach agreement among 
themselves on allocation of the avail 
able water. Then an _ organization 
representing the four states, the Upper 
Colorado River Commission, was 
formed to deal with the Federal Govern 
ment in developing a basin-wide plan 
for water use. Planning was compli- 
cated by the necessity of providing an 
unusual amount of storage space to meet 
downstream compact commitments. 
The vast and comparatively unpopu- 
lated area of the upper basin is truly 
America’s last great frontier of settle- 
ment opportunity. 

The initial phases of this project, 
which calls for the multiple-use of the 
water resources of the Upper Colorado, 
were authorized by the Congress in the 
spring of 1956. The authorized plan 
calls for four major storage reservoirs 
with a total capacity of more than 
31,000,000 acre-ft. Glen Canyon Dam 
and Reservoir, which will be the princi- 
pal regulating unit for the delivery of 
water to the lower basin, will approach 
Hoover Dam and Lake Mead in size 
and storage capacity. The backbone 
storage system will have about 1,098,- 
000 kw of hydroelectric generating 
capacity. 

Through a basin account, revenues 
will flow into the Treasury in repayment 
of reimbursable phases of the project. 
All funds will be appropriated each year 
by the Congress as they are on other 
projects. Because of high-cost con- 
struction, none of the participating 
irrigation units will be able to com- 
pletely repay themselves financially. 
Nevertheless, the need for them is 
clearly domonstrated if this ‘“‘last 
frontier” is to be opened up as a pros- 
perous contributing segment of our 
economy. 

Even though there was a basin-wide 
approach to the development of the 
Upper Colorado River Basin, as con 
trasted to the step-by-step approach in 
the lower basin, we are not waiting to 
learn the exact, minute details of every 
phase of future need and work. We 
have a broad general concept of mul- 
tiple-purpose development and a basin- 
wide approach to financing. We are 
preparing to start work on the initial 
phases and will fit other phases in as 
the need develops. Thus, plans are 
remaining fluid in undertaking this 
multiple-purpose development which 
will require several decades to accom 
plish. 

Central Valley Project 

The Central Valley Project of Cali- 
fornia demonstrates the need not only 
for planning a multiple-purpose develop- 
ment on one watershed, but for com- 
bining watersheds to provide maximum 
water use. Here, the major rivers have 
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a common outlet to the ocean in San 
Francisco Bay. Surplus flows rise in 
the high mountains to the north and 
east of the great Central Valley causing 
considerable destruction during the 
flood season of fast-melting snow and 
unusual, heavy rains. A major part of 
the year, however, the streams are 
nearly dry and there is very little pre- 
cipitation in the whole valley. Most 
of the major streams have been con- 
trolled, hydroelectric plants have been 
installed, and canals carry the water to 
highly productive farmlands. 

In the San Joaquin, or southern part 
of the Central Valley, the growing 
season is 11 months of the year and 
this is the most water-deficient part of 
the basin. Coordination permits pump- 
ing of excess flow from northern streams 
to the south, where the supply is far 
short of the demand. Exchange and 
replacement are fundamental principles 
of the Central Valley Project. To 
these have been added the transmoun- 
tain movement of water by the Trinity 
River diversion now under construction. 

Numerous structures on streams in 
the Central Valley were built and 
operated by different agencies, some 
federal, some Jocal, and some private. 
The closer these assorted facilities can 
be integrated into an operating wiidle, 
the greater will be the potential of 
beneficial use. 

Columbia River Basin 

In the Columbia River Basin, devel- 
opment has been by three-way coopera- 
tion. The Corps of Engineers has 
largely concerned itself with the down- 


Davis Dam, in Arizona, also on Lower Colorado River, seen 
from downstream in aerial view, was built for regulating and 


power purposes. 


stream work in which flood control and 
navigation predominate. The Bureau 
of Reclamation has worked upstream 
and on the tributaries, building struc- 
tures to hold the spring snowmelt as 
far upstream as possible so that the 
water would be available for irrigation 
in the late summer and fall and for 
power generation. Public utilities are 
constructing structures whose primary 
function is power, although they too 
may have associated benefits. 

Congress has authorized the con- 
struction of some irrigation projects 
which will have the assistance of power 
revenues from unrelated federally con- 
structed hydroelectric facilities. The 
Government is also studying the possi- 
bility of pooling power revenues to 
assist in further multiple-purpose devel- 
opment without undue drain on the 
federal treasury. 

This basin is one of the few areas in 
the Western United States which is 
blessed with an abundance of water, 
rich land, and an extraordinary hydro- 
electric potential which has been only 
partially realized. I foresee an extra- 
ordinary development in the Pacific 
Northwest in decades to come as these 
three elements—land, water and energy 
—are utilized. There are only two 
provisos I would make in qualifying 
this forecast. One is that ample pro- 
vision be made for integration of facili- 
ties into the over-all operating plan of 
the river, regardless of the constructing 
agency. The other is that some pro- 
vision be made for the application of 
power revenues to help amortize the 
cost of other development work. 


Valuable incidental benefits 


In this résumé of western basin 
development, principal emphasis has 
been placed on water for consumptive 
uses, power generation, flood control 
and navigation. It is not my intention 
to ignore the other benefits which are 
being realized from multiple-purpose 
development. As an example, we have 
recently completed a survey of the use 
being made of Bureau of Reclamation 
facilities for recreation purposes. It 
appears that we will have some 10,000,- 
000 visitors at our dams and reservoirs 
this year. While we can’t measure the 
value of human enjoyment in outdoor 
recreation, we do have something of a 
yardstick in the amount of money these 
visitors will spend. 

Although we all know that few fisher- 
men get by on $6 per day, we have 
fixed that figure as the most likely 
average daily expenditure of all recrea- 
tion seekers at our facilities. This 
comes to an annual expenditure of 
$60,000,000—a not inconsiderable addi- 
tion to the marts of trade. 

Then there are such benefits as 
salinity control, replenishment of ground 
water supplies, and pollution control, 
all of which are becoming increasingly 
important. It is probable that the soil 
conservationist and the big-dam builder 
will work together much more closely 
in future decades, for their work is 
equally important. The range manage- 
ment specialist and the forester have 
proved that they conserve water for 
consumptive use by proper management 
of the vast areas of forest and stock 


First major multiple-purpose structure to be built was Roosevelt 
Dam, on Salt River, here seen with spillways overflowing. 
is part of Lower Colorado development. 


It also 
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rangelands. Soil stabilization is impor- 
tant not only for the land itself, but 
because erosion control will extend the 
useful life of water storage reservoirs by 
centuries, and will decrease silt deposi- 
tion in rivers and harbors. 


Doing something about the weather 

The Advisory Committee on Weather 
Control is studying the matter of doing 
something about the weather. In its 
first report, released in February 1956, 
this committee reported statistically 
significant increases in precipitation in 
selected experimental areas in the 
mountains of California. in- 
creases amounted to from 9 to 17 per- 
cent of the precipitation during favor- 
able periods. Naturally the investiga- 
tors selected for their first studies areas 
where they expected the best chance of 
finding such increases. 

These findings do not provide any 
information as to what can be accom- 
plished in other areas or at other 
seasons, and a great deal more work 
will be required before we know what 
is practical along this line. If practical, 
economical, and safe, this could be an 
effective tool. Even minor increases 
in precipitation, if extended over a 
large watershed, could produce a con- 
siderable quantity of water. The logi- 
cal time and place for wringing addi- 
tional water out of the skies is in the 
mountains in the wintertime. This 
would automatically increase the need 
for reservoir storage space. However, 
to date, this is a questionable process. 

The United States is not alone in its 
need for comprehensive basin-wide 


Imperial Dam on Colorado, near Yuma, Ariz., is diversion struc- 
ture for Gila Canal on near side, and All-American Canal on far 
side. Note desilting basins for water entering latter canal. 


development of its water resources. 
The Bureau of Reclamation has found 
through its advisory work with other 
governments, that a comprehensive 
approach within nations and between 
nations is the most effective way to 
utilize water resources. 

The Australians are off-ring an 
admirable illustration of interstate co- 
operation in the execution of their 
Snowy Mountains plan. There the 
waters of the Snowy River, now flowing 
through Victoria to the sea, will be 
diverted through the mountains into 
the basins of the Tumut and Murrum- 
bidge to the River Murray, which 
traverses Victoria, New South Wales, 
and South Australia. These diverted 
waters will create great quantities of 
hydroelectric power, improve naviga- 
tion, and irrigate thousands of acres. 


The Australians are well along on this’ 


project. 

The Mekong River in southeastern 
Asia has capabilities approaching those 
of the Mississippi but its development 
on a multipurpose basin-wide basis will 
require cooperation among four coun- 
tries—Thailand, Laos, Cambodia, and 
Viet-Nam. 


Future trend predicted 


In summary, I anticipate that an even 
greater emphasis will be placed upon 
multiple-purpose basin development in 
the future than in the past. The 
complexity of trying to build large 
storage works in river valleys with 
dense population requires a different 
approach than in a comparatively un- 


behind it. 


developed basin. In many of our 
river valleys, large storage works are 
excessively expensive in terms of right- 
of-way costs and valuable property 
inundated. We must move back to the 
upper reaches and perhaps replenish 
underground waters. As the pressure 
for water grows, I anticipate there will 
be an expansion of projects diverting 
water from one basin to another. 

Reforestation, small holding ponds, 
adequate soi! conservation practices, 
and watershed management must be 
emphasized as supplementary measures 
but we must have more knowledge of 
the effect of these programs. If well 
planned and consistently carried out, 
these measures will undoubtedly help 
conserve water where it falls, both for 
water conservation and for flood pro- 
tection. 

I anticipate greater local and state 
participation in planning, construction, 
and operation of multiple-purpose fa- 
cilities, although by the very nature of 
interstate rivers and the problems con- 
nected with their development, strong 
national leadership is essential. This, 
I am sure, will continue to be forth- 
coming, just as this nation will con- 
tinue to set the pace and provide a 
pattern for other nations in raising their 
economic status by proper development 
and use of their natural resources. 


(This article is a shortened form of the 
paper presented by Mr. Dexheimer at the 
ASCE Knoxville Convention, in the Sym- 
posium on Multiple-Purpose River Develop- 
ment, before the General Technical Session, 
presided over by C. E. Blee, Chief Engineer 
of the TVA.) 


Hoover Dam, which inaugurated the era of great masonry struc- 
tures, is seen from air, with Lake Mead extending into the distance 
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CORRODED REINFORCEMENT 


destroys concrete beams 


CARL L. SHERMER, M. ASCE, Professor of Civil Engineering, Michigan State University, East Lansing, Mich. 


FIG. 1. Reinforcing bars, expanded by 
oxidation, burst beam concrete exposed to 
warm moist air in lumber drying kilns. 


Section A-A 


Horizontal cracks in flanges of concrete 
beam indicate start of trouble caused by 
corrosion of reinforcing. 
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sion of reinforcement has re- 
cently caused tae failure of a number 
of precast I-type beams supporting the 
roof of lumber drying kilns at the 
Brunswick-Balke-Collendar Company 
plant at Muskegon, Mich. The beams 
were exposed to the warm moist atmos- 
phere inside the kilns, and the only pro- 
tection for the reinforcement was that 
provided by the concrete of the beams 
themselves—which is usually not much 
in this type of beam. The kilns were 
built in 1947 and corrosion proceeded at 
such a rate that, in some of the beams, 
bars of 7/s-in. diameter were reduced 
to '. in. or less by the summer of 1955. 
Failure occurred under the dead load of 
the roof only. 

Of particular interest was the way 
in which the beams failed. Although 
the concrete was of fair quality (small 
specimens cut from the beams tested 
between 3,000 and 4,000. psi), the 
steel had so little covering that both 


moisture and air evidently penetrated 
readily. The steel corroded, and be- 
cause the oxide occupied a larger volume 
than the steel, the bars increased in 
size and literally burst the beams, as 
shown in Fig. 1. The longitudinal 
steel caused very noticeable cracks, 
which often extended the full length of 
the beam along one or more faces of the 
flanges. The */s-in. diagonal web bars 
in several cases simply popped the con- 
crete from one face of the web, leaving 
the steel exposed as shown. 

Although the manner of cracking 
left little doubt that it was caused 
originally by bursting due to corrosion 
of the steel, it progressed far more rap- 
idly near the ends of the beams than at 
the center. The best explanation for 
this seems to be that although the pri 
mary cause of the cracking was bursting 
due to steel corrosion, the cracks pro 
gressed as a result of other causes also, 
and they progressed most rapidly where 


Expansion of iron oxide in corroded web reinforcing literally popped out concrete of beam. 
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the shearing stresses were greatest and 
where there was some slipping due to 
loss of bond. In each case where ul- 
timate failure occurred, this failure was 
close to the support. 

The roof deck of the kilns consists of 
precast concrete slabs of channel shape 
lying with the flanges pointing down- 
ward. These slabs showed absolutely 
no sign of deterioration. They were cast 
in the same factory at approximately 
the same time as the beams. How- 
ever, chips cut from the slabs showed 
a much sharper break passing through 
rather than around the aggregate, in- 
dicating a much better quality of con- 
crete. It is likely that the difficulty of 
casting the narrow beams, especially 
when the volume of steel was so great, 
resulted in the use of a wetter mix and 
hence in more porous concrete, per- 
mitting easy penetration of both air and 
moisture. 

The concrete floor, like the roof slabs, 
showed no sign of cracking or disinte- 
gration. This fact also supports the 
conclusion that it was not the vapor 
driven off of the lumber which caused 
the concrete to deteriorate, but rather 
steel corrosion which initiated failure. 

It has been reported that similar use 
of precast concrete beams in kilns has 
been entirely satisfactory where the 
beams were given a coating of water- 
proofing compound. This again con- 
firms the diagnosis. 

The kilns were repaired by replacing 
the beams that showed the greatest 
amount of damage. Others were given 
a static load test equivalent to approxi- 
mately twice the live load. This was 
done by running a loaded tote box under 
the beam of a lift truck. A chain was 
thrown over the beam at the quarter 
point and attached to the box. The 
lift was then lowered so that the box 
hung from the beam. Deflection and 
recovery were measured carefully. The 
concentrated load was placed at the 
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reinforcement. 
shows beam in foreground from other side. 


quarter point so that the maximum 
moment and shears would be approxi 
mately the same as those in a uniformly 
loaded beam. 

After the testing of doubtful beams 
and the replacement of those shown to 
be bad, the cracks in all the beams were 
grouted. Then the under side of the 
whole roof structure, consisting of beams 
and slabs, was given two spray coats 
of asphaltic waterproofing. It is be- 
lieved that the structure will now have 
a normal or near-normal life expectancy. 
The facts of this job, on which the 


Beam failure occurred at points of high shear, probably because of slippage of corroded 
Lumber being cured is seen in background of upper photo. 


Closeup 


writer served as a consultant, are re 
lated in order to emphasize the impor 
tance of proper protection for concrete 
reinforcement in damp locations. Pro 
tection for reinforcement against cor 
rosion can be provided by one or more 
of the following methods: (1) use of 
good quality concrete, (2) maintenance 
of a sufficient distance between the 
steel and the exposed concrete surfaces, 
and (3) use of waterproofing applied to 
the concrete. 

Robert L. Neff was the plant engi- 
neer in charge. 


(Vol. p. 819) 57 


: I 


a 


The need for water to meet domestic 
and industrial demands in Southern 
California has been enormously in- 
creased in the past quarter of a century 
by the greatest migration of people in 
modern times. In December 1928, 
eleven cities, including Los Angeles, 
organized the Metropolitan Water Dis- 
trict of Southern California in accord- 
ance with the provisions of the Metro- 
politan Water District Act adopted by 
the California State Legislature in 
1927. Its purpose was to plan, finance, 
build, and operate a water system to 


FIG. 1. Colorado River Aqueduct ex- 
tends from diversion just above Parker 
Dam on Colorado River to distribution sys- 
tem of Metropolitan Water District of 
Southern California. 


Colorado River Aqueduct 


The Colorado River Aqueduct is one of the Seven Modern 
Civil Engineering Wonders of the United States, selected by ASCE. 


deliver water from the Colorado River 
to the cities and areas of the District 
located on the coastal plain of Southern 
California. At the time of its organi- 
zation, the District covered an area of 
560 sq miles with a population of 1,600,- 
000 and an assessed valuation of $2,200,- 
000,000. 

Planning, financing, and building an 
aqueduct 250 miles long across a desert 
area traversed by five mountain ranges 
was a challenge to the people of South- 
ern California, especially the area 
within the Metropolitan Water Dis- 
trict. In 1913 the city of Los Angeles 
had completed its Owens River Aque- 
duct from the High Sierras*238 miles 
distant. Increased water demands and 
lowering of water tables in the Southern 
California coastal underground basin 
made it imperative that supplemental 


supplies be brought in from the Colo- 
rado River as soon as practicable. In 
September 1931, a bond issue of $220,- 
000,000 was submitted to the 13 cities 
which then made up the Metropolitan 
Water District of Southern California. 
At that time it was the largest bond 
issue ever submitted to a popular vote, 
and it was approved by the vote of 
nearly 5 to 1. 


Construction started in 1932 


Actual construction work on the aque- 
duct was begun in December 1932 after 
court litigation had cleared the way for 
the selling of the bonds and the fi- 
nancing of the program. The District 
engineering staff made exhaustive stud- 
ies of more than fifty routes at various 
locations and elevations with possible 
aqueduct intake sites located on the 
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capacity being doubled to fill needs until 1980 


ROBERT B. DIEMER, M. ASCE, General Manager and Chief Engineer, Metropolitan Warer District of Southern California, Los Angeles, Calif. 


Colorado River at points starting as far 
north as the section of the river above 
Boulder Canyon and as far south as the 
Mexican border. The route selected 
by the staff of the District and approved 
by an Engineering Board of Review, 
composed of three eminent civil engi- 
neers, has a diversion from the river 
about 150 miles below where Hoover 
Dam is now located, and 16 miles up- 
stream from Parker, Ariz. The Dis- 
trict made water diversion filings on the 
Colorado River immediately after it 
was organized, and entered into a con- 
tract with the Secretary of the Interior 
for 1,100,000 acre-ft of water from the 
river. Plas to carry this water through 
the aqueduct required a capacity of 
1,605 cfs. 

The aqueduct (Fig. 1) runs 242 miles 
across the state from the Colorado 
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River to Lake Mathews, its terminal 
reservoir. This reservoir, located 10 
miles southwest of Riverside, Calif., 
had an initial capacity of 107,000 acre- 
ft. Included in the aqueduct system 
are five pumping plants which lift the 
water a total height of 1,617 ft. In 
addition to the pumping plants, the 
main aqueduct system includes 92 miles 
of 16-ft-diameter tunnels, 55 miles of 
16-ft-diameter covered concrete conduit, 
63 miles of concrete-lined canal, 29 
miles of concrete siphons, 3 dams, and 
237 miles of high-voltage lines from 
Hoover Dam to the pumping plants. 

Initially, the tunnels, covered con- 
duits, canals, and 7 miles of siphons 
were built to their full capacity of 1,605 
cfs, but initially only the first three of 
nine 200-cfs pumps were installed in 
each of the five pumping plants. The 
initial construction also included a dis- 
tribution system of 150 miles of large- 
diameter pipelines and tunnels to de- 
liver water to the member cities. The 
aqueduct was completed in June 1941 
at a cost of $190,000,000, or about 
$22,000,000 less than the original over- 
all estimate. The cost of building and 
operating the Colorado River Aqueduct 
is borne entirely by.the people served 
and benefited in the Metropolitan 
Water District, and without federal sub- 
sidy. 

Fifteen years have passed since the 
aqueduct was put in operation. The 
extended drought which has prevailed 
in the past 12 years (with the exception 
of the 1951-1952 season) together with 


Concrete-encased welded steel pipe of 108-in. diameter is 
being installed across Santa Ana River, 45 ft below river bed, 
while well points and pumps remove 6 cfs from working area. 
River flow of 45 cfs bypasses excavation. 


the amazing population growth in the 
southland, started mass annexations to 
the District at an accelerated rate in 
1946. Today the District includes 72 
incorporated cities in the five Southern 
California counties of Los Angeles, 
Orange, Riverside, San Bernardino and 
San Diego, It has an area of more than 
2,900 sq miles, a population of more 
than 6,500,000, and an assessed valu- 
ation exceeding $9,600,000,000. 

The District has made extensive 
studies pertaining to population trends, 
industrial growth, and water require- 
ments. At the present rate of growth, 
the population of Southern California 
will be increased 3,500,000 by 1980 to 
a total of about 10,000,000. The pres- 
ent use of water in Los Angeles is 174 
gal per capita per day. One acre-foot 
of water will serve 5 persons per year. 
On this basis 700,000 acre-ft of water 
will be required to serve these 3,500,000 
people. The present requirement for 
Colorado River water, if facilities were 
available, is about 550,000 acre-ft. This 
makes a total water requirement by 
1980 of 1,250,000 acre-ft. On this basis 
the Colorado River supply should be 
sufficient until that time unless the pres- 
ent dry cycle continues indefinitely. In 
1946 the San Diego County Water Au- 
thority was annexed to the District and 
its contract for Colorado River water 
was merged with that of the District, 
giving the District a total allotment of 
1,212,000 acre-ft annually from the 
Colorado River. 

Since the completion of the aqueduct 


Two lines deliver water from Eagle Moun- 
tain Pumping Plant. Recently completed 
line, at left, is being sprayed with water to 
prevent mortar lining from drying too fast. 
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Welded steel pipe of 79-in. inside diameter 
is installed in Middle Cross Feeder. Pipe 
is mortar lined and gunite coated. 


in 1941, the District from time to time 
has sold bonds from its 1931 issue of 
$220,000,000 to provide for the con- 
struction of extensions and enlargements 
to the aqueduct’s water delivery system 
The last of these bonds recently was 
sold for this purpose. Interest and 
amortization payments on these bond 
issues have been provided very largely 
by tax money paid into the District’s 
treasury by cities and other constituent 
areas within its boundaries. Several 
of the District's member cities have 
paid or are paying most of their annual 
assessments from funds derived from 
their municipal water sales. In addi 
tion to the money collected by the Dis- 
trict frem taxes and other assessments, 
an increasing amount of revenue is being 
derived from the sale of water to con- 
stituent areas. The District sells its 
water wholesale; it is not a retailer of 
water to individual domestic and in- 
dustrial consumers. 

To meet both the interest and amor- 


Precast concrete pipe of 108-in. inside 
diameter is being installed on Lower 
Feeder, west of Corona. 


tization charges on its outstanding 
bonds, the District since 1932 has paid 
out $142,800,000 to meet interest 
charges, and $33,700,000 in amortiza- 
tion charges on outstanding bonds. 

In addition to the funds available 
from the bond issue and water sales, 
additional funds are derived from the 
new areas annexed to the District since 
its organization in 1928. Areas annexed 
enjoy the same right to water service as 
the original members, in conformity 
with the rules provided by the Metro- 
politan Water District Act, upon pay- 
ment of a back tax charge which in- 
cludes the annual tax pavments that 
the area would have made if it had been 
one of the original members, plus in- 
terest at 4 percent from the due date of 
each payment to the date of annexation. 
If the annexing area does not desire to 
pay this back tax charge in cash, it can 
be amortized at 4 percent interest over 
a 30-vear period and paid in 30 equal 
annual payments. There is now a totai 
of $170,000,000 in annexation fees that 
ning to the District in the 
next 50 vears 

Funds from the 1931 bond issue 
available for construction of new facil- 
ities will be exhausted by July 1957. 
Drought, unprecedented population 
growth of the south coastal plain, and 
depletion of underground water basins 
make it mandatory that the District 
obtain funds immediately to provide 
additional facilities to bring in the full 
allotment of Colorado River water by 
1960. 


will be 


In March 1956 the State Legislature 
amended the Metropolitan Water Dis 
trict Act to enable the Board of Di 
rectors of the District to issue short 
term notes to be paid off with funds re 
ceived from annexation fees. These 
short-term notes are to be retired in a 
period not to exceed 12 years, and the 
amount of them outstanding at any 
time is limited to 50 percent of the an 
nexation charges then receivable. No 
increase in taxes is necessary to pay off 
these notes. Voters in the District 
gave overwhelming approval to this 
measure by an overall ratio of 11 to | in 
the election of June 5, 1956. 

Since early in 1952 the District has 
been engaged in a construction program 
to expand its facilities for pumping and 
distributing Colorado River water. 
Work authorized under this expansion 
program totals $85,000,000. As_pre- 
viously mentioned, the five pumping 
plants will contain nine 200-cfs units, of 
which three were installed initially. 
The fourth and fifth units have now 
been installed, and equipment for the 
sixth unit is under contract and should 
be installed within the next 18 months. 
The installation of the second of a total 
of three delivery lines, of 10-ft diameter, 


from the pumping plants to the aqueduct 
has been completed. 

Contracts have been completed or 
are nearing completion on 19.2 miles of 
the easterly part of the Lower Feeder 
(capacity, 750 cfs) which ultimately 
will serve not only Orange County but 
also the coastal area in Los Angeles 
County. The Lower Feeder included 
the construction of 2.5 miles of 10-ft 
diameter concrete-lined tunnel, 14.0 
miles of 108-in. precast concrete pipe, 
and 2.5 miles of 108-in. welded steel 
pipe, which is mortar lined and has a 
gunite-protected exterior coating. An 
interesting feature of this feeder was the 
installation of the steel pipe under the 
Santa Ana River at a maximum Gepth 
of 45 ft. Three rows of well points 
were required to dry up the site at the 
crossing. This section of the pipe was 
encased in reinforced concrete 18 in. 
thick. 

A storage basin (Garvey Reservoir) 
for the distribution system with a ca 
pacity of 1,500 acre-ft (about 500,000, 
O00 gal), has been completed on the 
Middle Feeder. This reservuir is lo 
cated in the hills in the city of Monterey 
Park, east of Los Angeles. It is an 
earth-fill reservoir with an asphaltic 
concrete lining placed over the com 
pacted fill 

Contracts have been awarded for 25 
miles of the Middle Feeder (capacity 
250 cfs) from the Softening and Filtra 
Plant at La Verne to the recently con 
structed Garvey Reservoir. When this 
work was advertised, bids were re 
quested both for welded steel pipe of 
721n. diameter and for precast con 
crete pipe. Because of the shortage of 
steel, no bids were received on the steel 
pipe alternate on the last section of 
3.0 miles 

Construction is under way on the 
westerly part of the Lower Feeder from 
the Orange County boundary line to a 
connection with the Middle Feeder. 
This line includes 11.5 miles of lined and 
coated welded steel pipe of 78-in. inside 
diameter. 

Other lines completed in the past four 
years or now nearing completion are 23 
miles of welded steel pipe 36 to 78 in. in 
diameter; and 37 miles of precast con- 
crete pipe, 36 to 108 in. in diameter. 
During the past four years the second 
barrel of the San Diego Aqueduct, with 
a capacity of 85 cfs, was completed by 
the U.S. Bureau of Reclamation for a 
distance of 35 miles at the District’s ex- 
pense. 

With funds available from the short- 
term notes, the District now has under 
way plans for installing additional fa- 
cilities to bring its full allocation of 
Colorado River water to the metro- 
politan area by the end of 1960. Bids 
were received in September for fur- 
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nishing the three remaining pumps at 
the five pumping plants so that these 
will be ready for operation by June 
1960. Plans for the third and last of 
the pump delivery lines are being pre- 
pared for early advertising for bids. 

The Metropolitan Water District has 
a contract with the United States for 
36 percent of the power generated at 
Hoover Dam. Also, since it paid half 
the cost of the Parker Power -Plant, it is 
entitled to half of the power generated 
there. These two sources of power are 
sufficient to pump about two-thirds of 
the water allocated to the District from 
the Colorado River. In the expansion 
plans to bring the aqueduct to full 
capacity, it will be necessary to make 
arrangements for the additional energy 
and to build more transmission lines. 
This is also in our plans for early devel- 
opment. 

To bring the aqueduct up to full 
capacity, a second barrel will be added 
to 47 siphons, 13 ft 0 in. and 13 ft 6 in. 
in diameter, for a total length of 22 
miles. The terminal ‘reservoir, Lake 
Mathews, will be enlarged from 107,000 
acre-ft to 225,000 acre-ft. This will 
require the dam and dike to be raised 
approximately 50 ft and extended about 
two miles. In this work about 10,000,- 
000 cu yd of earthfill will have to be 
placed. Additional pipelines on the 
distribution system approximating 35 
miles in length, and varying from 48 to 
78 in. in diameter, will be prepared for 
advertising soon. Included in the con- 
struction program is the doubling of the 
present Z00-mgd capacity of the Wey- 
mouth Softening and Filtration Plant 
on the Upper Feeder. The present 
plant is operating at 50 percent above 
capacity for two or three months of the 
vear during extreme hot weather. 

It is estimated that about $85,000,000 
will be required for this construction 


Garvey Reservoir on Middle Feeder, 
is being filled with Colorado River 


program above that needed for work 
now in progress. Following the com- 
pletion of this program in 1960, ad 
ditional facilities estimated to cost $75,- 
000,000 will be required, making a total 
of $240,000,000 for the three programs. 
Income from annexation charges and 
profits from water sales after 1960 should 
be adequate to complete the program 
without further financing. 

This is the story of the planning, 
finaneing and building of the Colorado 
River Aqueduct of the Metropolitan 
Water District of Southern California 
the largest and longest domestic water 
supply line in the United States 

Franklin Thomas, Past President of 


Ten regulating valves on Colorado River Aqueduct reduce upstream pressure of 245 psi 
to downstream pressure of 175 psi. 
been installed on Middle Feeder. 


This pressure-reducing equipment and structure have 


water. 


has recently been completed and 


Capacity is 1,500 acre-tt. 


ASCE, was a member of the Board -of 
Directors of the Metropolitan Water 
District of Southern California from its 
inception in 1928 until his death in 
August 1952. The late Frank E. Wey- 
mouth, Hon. M. ASCE, was General 
Manager and Chief Engineer from 1929 
to 1941. He was succeeded by Julian 
Hinds, former Director of ASCE, who 
served until the end of 1951. The 
writer, who began his service with the 
District in 1929, succeeded Mr. Hinds. 
Robert A. Skinner is at present As- 
sistant Chief Engineer; Henry J. Mills, 
Construction Engineer; and Harris V. 
Crawshaw, Office Engineer. All are 
members of ASCE 


Steel scrollcase weighing 16 tons is ready 
for transportation to one of new pumping 
units on main Colorado River Aqueduct. 


Big steam plant at Clifty Creek on Ohio 
River has generating capacity of 1,300,000 
kw in six 220,000-kw units. This plant of 
Ohio Valley Electric Corp., completed in 
1956, has stacks topped out at 682 ft 
above grade. Current is stepped up to 
330 kv for transmission 142 miles to AEC 
gaseous diffusion plant at Portsmouth, 
Ohio. Transmission towers 355 ft high 
(upper view) carry power cables spanning 
2,608 ft across Ohio River. Each tower 
measures 92 ft on a side at its base and 
contains 120 tons of structural steel. 


TABLE |. Overall thermal per- 
formance of U. S. electric utility 
power plants 


OveRALL PLANT Heat 
Rate, Bru PER KWHR 


YEAR (APPROX.) 
1900 90 ,000 
1910 60 ,000 
1920 36 ,000 
1930 20,000 
1940 16,400 
1950 14,000 
1954 12,200 
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i. discussing what appears to lie ahead 
in the next ten years—for the civil en- 
gineer in the field of power—it is neces- 
sary first to take a brief look backward. 
Since 1900 the electric power industry 
has reduced fuel consumption from 7 Ib 
of coal per kilowatt-hour to less than 
one pound. See Table I. In the face 
of rising coal prices, this means that 
today the cost of coal for producing elec- 
tric energy, in mills per kwhr, is no 
more than it was in 1900. See Table II. 
Put another way, if there had not been 
this improvement in thermal efficiency, 
and we were compelled today to accept 
the thermal performance of 1900, the 
entire coal producing capacity of all the 
nation’s coal mines would be insufficient 
to meet the demands of the electric in- 
dustry alone. There would not be 
enou sh coal for the power industry, let 
alone for any other uses. 

This is only one item that can be 
cited in the march of progress, and 
there is no good reason to suppose that 
the march will be stopped in the next 
ten years. It cannot be as spectacular 
in the improvement of fuel economy but 
there are plenty of other areas in which 
progress can be made. Some people 
advise young engineers to shun the 


TABLE Il. Fuel cost for generation 
of electricity in U. S. electric utility 
power plants 


DOLLARS PER TON 


OF COAL MILLS PER 
YEAR EQUIVALENT KWHR 
1917 3.52 4.7 
1922 5.31 6.2 
1932 3.30 2.3 
1942 3.80 2.5 
1947 5.60 3.7 
1952 6.21 3.4 
1954 6.25 3.1 


A power engineer 


THEODORE BAUMEISTER, Stevens Professor of Mechanical 


power field. Their advice is predicated 
on the belief that no more progress can 
be expected—just a repetition of the 
same old story. Those who wish to ac- 
cept that view can do so. There are 
others who visualize many changes, and 
most of those changes will have an im- 
pact on the civil engineering branch of 
the profession. Let us look at some of 
the probable influences. 


The fuel picture 


Every rational estimate of the growth 
of the electric power industry indicates a 
doubling of the installed capacity in the 
next ten years, as shown in Table III. 
This would mean the burning of some 
250,000,000 tons of coal a year, approxi- 
mately half the entire bituminous coal 
output of the nation today (Table IV). 
This coal will be transported in many 
different ways—by rail, barge, and truck. 
If we assumie no improvement in the 
methods of carrying coal, it seems as 
incongruous to supply coal by car or 
truck to a single boiler unit burning 3 
or 4 tons a minute, as to use wheel- 
barrows instead of carryalls for moving 
earth, or wooden barrels instead of tank 
cars for transporting oil. Belt conveyor 
systems for crushed coal, or pipelines, 


TABLE Ill. Estimated annual elec- 
tric utility generation of U. S. 


Projected from 1950 figure of 329 billion kwhr 


BILLIONS OF KWHR BASED ON 


YEAR ANNUAL GROWTH OF 

4% 6% 8% 
1955* 400 440 480 
1960 490 590 700 
1966 610 820 1,100 
1970 720 1,050 1,500 


* For the year 1955, the actual production was 546 
billion kwhr. 
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looks ahead ten years 


Engineering, Columbia University; and Consulting Power Engineer, New York, N.Y. 


should be competitive with existing 
methods of moving coal—even with the 
electric transmission line in some areas. 
In considering the development of al- 
ternative methods of transporting coal 
it should be recognized that the present 
cost for transportation alone frequently 
exceeds the cost of the coal at the mine. 
This high cost of transportation is a 
tremendous incentive to the develop- 
ment of new devices or systems for 
moving coal more cheaply. 

It is not logical to expect that, in 
the thermal powerhouses of the future, 
the size of coal bunkers will be greatly 
increased. Today’s construction costs 
for bunkers, with heights of 100 ft and 
loads in thousands of tons, offer limita- 
tions that call for a new approach to the 
problem. It is reasonable to expect an 
extension of the current trend toward 
the outdoor type of power plant. Even 
metal and asbestos-type siding will be 
eliminated as was the tapestry brick 
and limestone trim of the old-style plants. 
This will introduce new structural, 
operational, and maintenance problems 
to meet the interrelated vagaries of cli- 
mate, cost, and plant reliability. The 
figures cited on coal consumption in 
Table IV will stir the engineer's imagi- 


TABLE IV. Coal production and its 
use by electric utility power plants 
of U.S. 


COAL BURNED IN UTIL- 
ITY POWER PLANTS 


Tora Bir. 
COAL PRODUC- Per- 
YEAR TION, TONS CENT 


1902 
1912 
1922 
1932 
1942 
1947 
1954 
1955 
1956* 


* Estimated 
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nation and inspire him to seek out al- 
ternative sources of raw energy. Petro- 
leum and natural gas should find de- 
creasing use for stationary power ap- 
plications because of cost and the in- 
creasing demands of mobile power 
plants. Hydro power also will become 
of less significance in the nation’s power 
picture. See Table V. Some favored 
regions, like the Pacific Northwest, will 
continue their hydro development. 
The entire hydro potential of the coun- 


. try is estimated to be of the order of 100 


million kw, and 500 X 10° kwhr in an 
average water year—if every potential 
site were harnessed. This complete 
harnessing is admittedly impossible; 
there are too many other needs for 
water. 

Perhaps the most significant piece of 


‘ evidence that can be found on the 


dwindling relative importance of hydro 
power is the fact that the TVA is al- 
ready the country’s largest coal buyer, 
and its purchases account for more than 
one tenth of all the coal used by the en- 
tire electric industry in the United 
States. Or again, from the viewpoint 
of the world as a whole, it should be re- 
membered that ‘The burning of dung is 
a larger contributor to the world’s energy 


TABLE V. Sources of energy for 
generation of electricity in U. S. elec- 
tric utility power plants 


PERCENTAGE FROM 


FuEL Hypro 


61.2 38.8 
62.2 37.8 
58.6 41.4 
63.0 37.0 
65.6 34.4 
69.3 30.7 
77.3 22.7 


than water power, in fact, ten times as 
large” (G. G. Brown, ‘Thinking Ahead: 
Nuclear and Solar Energy,’’ Harvard 
Business Review, Vol. 34, No. 17, 1956). 


Large nuclear fuel reserves 


There are other sources of raw energy 
like the tides, the wind, the waves, and 
the sun, but these offer little likelihood 
of being harnessed in ten years, or even 
in fifty. But the energy in the nucleus 
of the atom is something else again. 
Many estimates have been prepared to 
show the magnitude of the world’s 
nuclear fuel reserves (Table VI). Com- 
pared to fossil fuels, these reserves are 
at least twenty times as great, by even 
the most pessimistic estimates. So any 
atomic power plant has ample assurance 
of a continuing raw fuel supply, that is, 
in this country, if Uncle Sam is willing to 
let it have the fuel. 

Many technical, legal, and economic 
problems remain to be solved before the 
nuclear plant will be competitive with 
other methods of generating power. But 
the time, talent, and money at present 
being devoted to the perfection of re- 
liable and economic nuclear plants are 
sure to result in practical solutions. 
The only pertinent conjecture is, when 


TABLE VI. Estimated world reserves 
of fuel energy 


FueL ENERGY, Bru 
Fossil fuels: 
Less than 8 X 10% 
Natural gas Less than 1 X 10% 
Coal 72 X 10% 


Petroleum 


81 X 10% 
770 X 10% 


Ratio of fission fuels to fossil fuels, 22:1 


Total fossil fuels 


Fission fuels (1 to 1 breeding) 
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YEAR 
260,000,000 4,250,000 1.6 1922 
450 ,000 ,000 12,500,000 2.8 1927 
422,000 ,000 29 ,000 ,000 7 1932 as 
310,000 ,000 28 ,000 ,000 9 1937 
3 583 ,000 ,000 66 ,000 ,000 ll 1942 i 
631,000 ,000 90 ,000 ,000 14 1947 : 
392 ,000 ,000 118,000,000 30 1954 s 
465 ,000 ,000 144,000,000 31 
500,000,000 150,000,000 30 


COOLING OPERATION 


Wake 
FROM 


TRANSFER VALVES 


mOTOR COmPRESSOR 


COOL REFRIGERANT 
Gs HOT REFRIGERANT 


HEATING OPERATION 


HEATED AIR 
COOL aint TO ROOmS 
FROm ROOMS 4 


TRANSFER VALVES 


will the goal be attained? Ten years 
may be too soon. But we should be 
close to it by 1966. Some consequences 
of the advent of the atomic power plant, 
to the civil engineer, will be: 

1. There will be no fuel transporta- 
tion problem, since uranium and 
thorium are ‘‘weightless’’ fuels. 

2. The problem of securing water 
for condensing service will be magnified 
because of the poor heat rates which 
accompany the use of low steam pres- 
sures and temperatures, as at present 
planned for atomic plants 

3. In meeting containment require- 
ments to reduce the damage from an 
accident to the pile, there will be struc- 
tural problems—to be solved by spheres, 
cylinders, and underground construc- 
tion. 

4. Disposal of wastes and spent 
fuels will pose problems under con- 
ditions which dwarf the present ones 
of disposal of refuse from coal-burning 
powerhouses. Encasement of atomic 
wastes in concrete and burial in the 
ocean will not necessarily be the solu- 
tion, considering the long periods of 
radioactivity involved and the difficulty 
of transporting such contaminated 
wastes, 


Power takes water 


The water problem is one that is 
certain to be of great interest to the 
civil éngineer. While the hydroelectric 
plant may become of decreasing im- 
portance in the future, it must be 
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recognized that large thermal power 
plants, fired by either fossil or nuclear 
fuels, will be faced with problems of 
light or variable-load operation. In 
regions with a hilly terrain it is be- 
lieved that pumped storage may find 
favor. This would be economically 
attractive if the structures could be 
built at a low enough cost. High- 
head sites (500 or 1,000 ft) would make 
for small tail and head reservoirs, and 
for pipelines and tunnels of small 
diameter. Watersheds in which the 
runoff is small could be utilized where 
only enough make-up water would be 
needed to compensate for evaporation 
and seepage losses. The idea of pumped 
storage is not new but its economy can 
be much better than formerly. Not 
the least of the economic factors in- 
volved is the fact that pumps can be 
built today with efficiencies substan- 
tially equal to those obtainable in 
hydraulic turbines. 

The demand for water will increas- 
ingly tax the ingenuity of the engi- 
neering profession. Water is probably 
our most valuable resource. Those of 
us who live in the East often do not 
realize the blessing we have in our 
water supply. In Texas and many 
other parts of the country, the level of 
the water table is dropping at an 
alarming rate. In the Southwest, for 
example, the inadequacy of the water 
supply is obvious, as witness the current 
litigation over the remaining flow in the 
Colorado River. The selection of a 
site for a new condensing steam plant 


The heat pump, General Electric's 
Weathertron (seen in photo with front 
panels removed), can heat or cool living 
spaces automatically. How it works for 
heating and cooling operations is shown 
in diagrams. 


grows steadily more difficult, as witness 
the recent opposition of one community 
after another in Connecticut to the 
location of a new powerhouse in its area. 
Many areas have been compelled to use 
reclamation systems with towers and 
ponds to conserve water resources. 

In most communities the restrictive 
regulations on the use of water grow 
steadily more severe. The trend toward 
land reclamation will grow—not de- 
crease. And with this trend stream pol- 
lution, like atmospheric pollution, will 
no longer be tolerated no matter how . 
exigent or righteous the need. Stream 
pollution should not be limited to a 
definition based upon chemistry or 
suspended solids. It means tempera- 
ture rise as well. In some regions the 
need to reclaim water from sewage can 
become very real in the future. The 
ingenuity of the civil engineer will be 
taxed to devise reliable, economic means 
of supplying water to industry and to 
homes. 

Some voluble politicians and society 
columnists have pictured the automo- 
bile of the future as having a pellet of 
nuclear fuel built in at the factory so 
that no gasoline or diesel fuel supply 
will be needed subsequently. This is 
hard to visualize when the problems of 
the critical mass, the necessary shielding, 
the investment required, and the in- 
surance against highway accidents are 
considered. There will be very few, if 
any, nuclear automobiles—or locomo- 
tives—in the next ten years. Liquid 
fuel—gasoline or distillate—will con- 
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Trend toward outdoor-type steam-electric 
stations is exemplified by Montrose Station 
now under construction for Kansas City 
Power & Light Company. Turbines, gen- 
erators, and boilers are exposed to the 
weather. Cylindrical coal bunkers are 
over firing aisle. Artificial lake of 11,000- 
acre-ft capacity furnishes cooling water 
for this plant, which was designed by 
Ebasco Services, Inc., New York. 


tinue to dominate the land propulsion 
plant. 

For seagoing, naval, and_ aircraft 
applications, the picture can be very 
different. The sheer bulk of the liquid 
fuel required, with the ever-increasing 
demands for more speed, and therefore 
more power, can be offset by turning to 
the weightless nuclear fuels. The eco- 
nomics of pay load may retard devel- 
opment in the commercial field, but the 
enhanced military effectiveness should 
result in a Navy that is essentially 
nuclear propelled by 1966. 

There are sanguine hopes in some 
quarters for the gas turbine and its 
application to automotive service. The 
many inducements include high-speed 
machinery, low weight, low bulk, high 
starting torque, the burning of lower- 
cost distillate, good thermal efficiency, 
fewer machine parts, no freezing prob- 
lem, and minimum consumption of 
lubricant. These are all potent in- 
ducements for the perfection of an 
automotive gas-turbine. But the very 
low cost of the reciprocating automo- 
bile engine, as it comes from the Detroit 
production lines, is a serious obstacle. 
Similarly, the problem of a low-priced 
mechanism for control of the gas- 
turbine has not been solved. The price 
of the gas-turbine and that of its con- 
trol are two current impediments. 
Research and development alone can 
find the answers and demonstrate 
whether there will be a competitive 
automotive gas-turbine plant in ten 
years. 
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Impact of cheap electricity 

When the stationary nuclear power 
plant realizes the low cost and relia- 
bility that seem to be inherent in it, 
electric energy will find a market and 
uses that will be little short of revolu- 
tionary. Nuclear locomotives may not 
be realistic but electrified railways 
could return to economic favor using 
the output of stationary nuclear power 
plants as a source of electric energy 
supplied to the locomotives. Whether 
the development of nuclear power 
plants will move fast enough for this 
to be an actuality by 1966 is open to 
debate. 

Should the cost of nuclear fuel become 
small, if not zero, the resulting changes 
in our industrial economy would be 
far-reaching. The operational and eco- 
nomic problems of the power plant 
would be similar to those of hydro- 
electric plants, especially the base-load 
type. This could serve as a tremendous 
impetus toward the perfection of large- 
capacity electric storage batteries or 
toward the perfection of radiation 
chemistry techniques, either to develop 
electric automobiles or to synthetize 
liquid fuels for motor cars. While such 
things probably will not happen within 
the next decade, the ultimate impact 
should be there. 

It is thus possible to speculate on 
possible changes in railway and auto- 
motive power practices. For the civil 
engineer it should be evident that there 
will be ample supplies of energy to run 
the land vehicles of the future. The 


recently enacted federal highway legis- 
lation requires construction of projected 
highways that will require large supplies 
of building materials—cement, con- 


crete, cinders, aggregates. The coal- 
burning steam power plants, which 
have been compelled to use lower 
grades of fuel over the years, are making 
more and more refuse which should 
find use in the civil engineers’ store of 
raw materials. 

The disposal of ash by direct utiliza- 
tion, by sintering, or by pelletizing is 
rapidly moving out of the laboratory 
stage. Ash can be expected to become 
a competitive building material with 
which construction people must reckon. 
Fly ash from plants using pulverized 
coal will not be discharged to the 
atmosphere as a pollutant, but will be 
collected and put to good use. There 
may be a variety of ways in which fly 
ash can be used but the most likely is 
probably as an aggregate for concrete. 
This use will require careful study of 
how to utilize the ash and still obtain 
the desired structural properties and 
strength in the finished product. This 
development has already reached such 
a stage that many people are wondering 
whether the supply of fly ash will be 
adequate for the expected market. 


Growth of air-conditioning 

Another way in which the supply of 
ample, cheap electric energy will change 
the civil engineer’s outlook is in the 
year-round heating and cooling of 
living space. Not too long ago many 
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Boiler fly ash can be transformed into 
light-weight aggregate, as shown in 


demonstration at Agglomeration Labora- . 
tory of Koppers Co., Inc., in Pittsburgh, : 


Pa. Here cake, made up of */,-in. pellets 
loosely bonded, issues from laboratory 
sintering machine. Full-scale machine 
produces cake 7 ft wide and 8 in. thick. 


Gigantic reversible pump-turbine made 
by Allis-Chalmers was recently installed 
at TVA’s Hiwassee Dam. When oper- 
ated as a turbine (rated at 120,000 hp), 
it can drive 70,000-kva generator for 
peak power needs. When operated as a 
pump (driven by 102,000-hp motor using 
off-peak power), it will lift 3,900 cfs 205 
ft back into Hiwassee Reservoir for reuse. 


houses were not equipped with central 
heating. Practicing engineers will re- 
call that even in the city of New York, 
the cold-water flat is not yet extinct. 
Most people today demand central 
heating during the winter, and many 
have reached the stage where they will 
not tolerate oppressively high tempera- 
ture or high humidity in summer. The 
demand for summer cooling is evi- 
denced by the sale of over a million air- 
conditioning units each year for some 
time past. 

Thus the civil engineer is confronted 
by the demand that space be con- 
ditioned for comfort during twelve 
months of the year and not just during 
the period from October to April. New 
building designs must incorporate year- 
round air conditioning. But the prob- 
lem of the older building still remains. 
Such structures as the Empire State 
Building or the Waldorf-Astoria Hotel 
will not be demolished just because 
they lack year-round air-conditioning. 
In the next ten years the civil engineer 
will be called upon to alter such build- 
ings, for a reasonable price, so that 
they will be equally habitable in summer 
and winter—so that they will be able to 
compete, on a dollar basis, with the 
most modern new buildings. This is 
a large order and it will be difficult to 
sell when the price tag is included. 

It is reasonable to expect that the 
power industry will make a large con- 
tribution to the air-conditioning art. 
If summer cooling and winter heating 
are accepted as equally necessary for 
building space, then an abundant 
supply of low-priced electric energy 
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could be the key to the solution of the 
problem. If the same equipment can 
be used for both heating and cooling, 
then the economic picture becomes 
brighter. This is the advantage of the 
electrically driven heat-pump. Its op- 
eration can be reversed so that it can 
perform throughout the year. Being 
electrically operated, it can be placed 
anywhere in the building structure. 
Excavations for basements are not 
necessary. Chimneys become obsolete 
—and on a tall building the chimney can 
be a serious problem in itself. Fuel 
storage tanks or fuel piles are no longer 
required. The ash disposal problem, 
the smoke nuisance, and the operating 
labor force dwindle or disappear when 
the heat-pump enters the picture. 

In the next ten years the electrically 
driven heat-pump is bound to have a 
pronounced impact on civil engineers 
interested in the building trades. It 
should prove to be more economical, 
as well as more convenient, to transport 
energy electrically than to rely on 
central steam-heating or hot-water 
systems. The natural-gas pipeline will 
be competitive for some time but the 
truck delivering oil should tend to 
join the coal wagon in becoming obso- 
lete. 

The public will demand the conven- 
ience of a completely electrified econ- 
omy, and the power engineer will be 
able to provide the energy at a price that 
will be attractive. In supplying this 
electric energy, the civil engineer will 
have to contribute his talents so as to 
make it possible to handle the maximum 
amount of energy over a given electrical 
transmission right-of-way. Rights-of- 
way are steadily growing scarcer and 
more expensive. This will pose a 
challenge to the civil engineer to design 
the most suitable structures on each 
right-of-way. It is difficult to see how 
underground construction, despite its 
esthetic appeal, can replace the over- 
head type. It is not unusual for 
subterranean construction to cost ten 
times as much as an overhead trans- 
mission and distribution system. 

I have outlined a few of the ways in 
which the power engineer is going to 
help alter our industrial economy. All 
of them constitute a very definite 
challenge to the civil engineer. The 
civil engineer will be called upon to do 
things that heretofore have been con- 
sidered uneconomical, if not unrealistic. 
because the power engineer is going to 
offer energy for stationary and trans- 
portation services at prices that simply 
cannot be ignored. 


(This article is based on the paper pre- 
sented by Professor Baumeister at the Con- 


ference of Metropolitan Student Chapters of 


ASCE, November 3, 1956.) 
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ENGINEERS’ NOTEBOOK 


Computing the properties of composite sections 
of highway bridges 


ANGEL VILLASOR, Jr., J.M. ASCE 


Fie designer of highway bridges is 
inevitably confronted with the tedious 
determination of the properties of com- 
posite sections. To facilitate these 
calculations, the following method of 
tabular computation is proposed. 


Theory explained 

—, the following 
E. ollowing 
equations become obvious from Fig. 1: 


Noting that = 


n 
VA, = YeAe. (2) 
= Y.A,+-Y-A 
Y,A,=-Y.A (3) 


l 
n n 


ll 


1 
Ya¥.A.. . . (8) 


Structural Engineer, Green A iates, Inc., B 


TABLE I. 


Itimore, Md. 


Let K = Y.,A, . 
Then Y, = 
Patio ¥, . 


Procedure outlined 


1 
1. Record A, and Fa A, and get A,, 
(Eq. 1). 
2. Record J, and “I. 


3. Record Y,, and then compute the 
constant K (Eq. 6). 

4. Obtain the values of Y, and Y,. 

5. Compute J, and then /,, (Eqs. 
Sand 9). 

6. Finally, determine the section 
modulus, S. 

In practice, it is best to tabulate the 
data obtained and for convenience to 
include in the table a column for Q, 
the statical moment of the slab. Built- 
up steel girders call for a separate calcu- 
lation for J,. This represents about the 


only part of the computation that is rel- 
atively involved. For wide-flange sec- 
tions having cover plates, this prelimi- 
nary work is reduced, but the values of 


Computations for example 


1, can be taken directly from steel hand- 
books when the plates are eliminated. 
If a concrete haunch is provided in the 
section, its influence may approximately 
be taken into account by adjusting only 
A, and Yes. 


Example presented 


The method is presented for an in- 
terior beam section with a roadway 
concrete slab having b = 60 in. and t = 
5 in. on a 36WF150 with a cover plate 
of 10 X */,. The resulting computa- 
tions are shown in the box, Table I. 

The advantage of this method lies in 
the fact that the effect of varying n 
in the computations is replaced by a 
constant, K. Consequently, the tabu- 
lation lends itself easily to single settings 
for column computation and, as a 
whole, results in a neat reference record. 
Because of its simplicity, the method 
can be made a routine design procedure 
in no time at all. 


eo Neutral axis 
(concrete) 
+ 
| Neutral axis 


(composite sect.) 

: 

Neutral axis (steel) 


FIG. 1. 


composite 


Na ( sect ) Slab: 


36WF150: 
Pl. 10 X 3/4 


A = 44.16 Cre 


44.16 X 17.92 + 7.5 X 36.215 


= 20.58 


= 7.50 
As = 51.66 
Ac = 60 X 5 = 300 


51.66 
Is = 9012.1 + (44.16 X 2.662) + (7.5 & 15.642) = 11,159.6 
Te = 60 X = 625 
K = 51.66 X 23.08 = 1192.3128 


Aes 


To 


Tes kd 


51.66 


61.66 
11, 159.6 


81.66 


37.50 89.16 


0 


11,159.6 


4,459.2 


15,639.6 


10,110.8 


21,332.9 


11,577.4 


22,815.1 


All dimensions are in powers of inches. 
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Te Cr Sr 
n As Ts n Yes Y- Y,; |_| CB SB Q 4 
16.01 697.0 
30 P| 20.8 19.34 | 3.74 16.84 193.4 & 
10 |: — 62.5 14.60 | 8.48 17.10 | 12.10 | 1,763.0 | 438.0 é: 
| 24.49 [871.1 . 
Note: 
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Beam moment of inertia determined by table 


TABLE |. Beam deflections JOHN WEBSTER BROWN, J.M. ASCE 


STEEL, E = 30 X 10° psi Trmper, E = 1.6 X 108 psi Consulting Engineer, Reno, Nev. 
Required Required 
For — For : 
360 240 
0.000179 000120 0.00335 D 
0.000353 000235 00660 way’ -to-day work of a structural de- 
0.000608 .000406 0114 signer involves the design and selection 
; of numerous uniformly loaded simple 
0.00144 0.000056 0270 f formly loaded simpl 
. . . - . 
0.00205 .00137 .0384 beams. In many of these, particularly 
0.00281 -00188 0527 in building design, the deflection must 
0.00374 .00249 .0702 be limited because of the danger of 
0.00487 00324 0912 th 
0.00619 00413 1160 cracking in plastered ceilings or other 
0.00773 00516 1448 undesirable conditions. With the uni- 
form load as a known or assumed quan- 
0.01385 00922 2590 tity, the designer will frequently solve 
3070 for the section modulus required so that 
0.0193 01285 3610 
0.0225 0150 "4220 the allowable unit stress will not be ex- 
0.0261 O74 4890 ceeded, and then will solve for the re- 
0.02995 0200 5620 quired moment of inertia so as not to ex- 
0.0343 0229 6420 hich j 
00389 0260 7980 ceed a deflection which is a certain pro 
0.0439 0293 8230 portion of the span. 
It is common practice under certain 
DIO . . 
0.0618 0412 160 conditions to limit the deflection to 
0.0688 0450 285 1/360 or 1/240 of the span length, /. 
0.0758 0506 423 ‘ 

Theoretically this is a simple process, 
oe re con for the maximum deflection of a simple 
0.1011 0673 893 beam uniformly loaded is 5wl*/384E/ 
and the required J is 5wl4/384Ed. 

. . . 
0.1310 0873 “455 However, in practice there are quite a 
0.1425 -0950 675 number of slide-rule operations in the 
0.1667 1113 125 solution of this equation for J. 
0.1795 1197 365 For a given span and a given material 
0.1938 1292 3.635 the only unknown factors in this equa- 
0. 2085 . 1390 3.900 tion are the load w, and the deflection d. 
0.2235 . 1490 185 ye 
0.2400 “1600 With the allowable deflection as a func- 
0.2560 .1705 tion of the span, the only unknown be- 
0.2740 .1828 

comes the load w, for a given span and 

material. Therefore a table can be set 

up with functions of the span, the ma- 

p 

terial and its modulus of elasticity, and 

the allowable deflection as a function of 

the span as shown in the accompanying 
table. With the selection of the proper 
constant from the table and the known 
or assumed uniform load w, the required 
section modulus can be determined with 
two slide-rule operations. 


oo 


to bo ty 


ooosssssos 


0. 
0 
0 
0 
0 
0 95 
0. 
0. 
1 


0.2920 . 1945 
0.3115 . 2075 
0.3310 2208 
0.3518 2345 


0.3730 2485 
0.3955 2640 
0.4185 2790 
0.4430 2955 
0.4680 3120 
0.4930 3290 
0.5210 3475 
0.5490 . 3660 
0.5780 .3855 
0.6070 4050 


0.6390 4260 

0.6690 4460 2.5! 36 Example solved 

0.7030 4 q 

0.7380 2 P 9.5 Given: Simply supported steel floor 
pip nd beam of 17-ft 6-in. span, laterally sup- 
0.8460 5650 5.87 5 ported by wood floor joists. Uniform 
0.8840 5900 5.5 : load on beam is 1,350 Ib per ft. The 

0.9660 6450 ' 210 deflection is to be limited to 1/360 be- 


6700 ' cause of the presence of a plastered 
7000 9.66 ceiling below the beam. 

7310 2 

7600 21.3: 2 17.5? 1,350 

7900 22.15 M= = = 51,700 ft-lb 
8230 23.2 8 

8560 2 

8920 12 X 51,700 
9250 i S = —— 
Required S 20,000 


= 31.1 in.* 
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l 1 
f 360 240 
2’.0 067 0.100 
2’-6 083 0.125 
3’-0 100 0.150 
3/-6 1167 0.175 
1333 0.200 
4’-6 150 0.225 
1667 0.250 
1835 0.275 
200 0.300 
165 0.325 
A 7’-0 335 0.350 
7’-6 50 0.375 
ie 8’-0 665 0.400 
835 0.425 
9’-0 00 0.450 
9'-6 165 0.475 
: 10’-0 333 0.500 
2 10’-6 50 0.525 
: 11’-0 663 0.550 
$4 11’-6 836 0.575 
12’-0 100 0.600 
= | 12’-6 163 0.625 
4 13’-0 33 0.650 
13’-6 50 0.675 
14’-0 66 0.790 
14’-6 83 0.725 
15’-0 0.750 
15’-6 0.517 0.775 
16’-0 0.533 
: 16'-6 0.550 25 
17’-0 0.566 50 
17’-6 0. 583 5 
18’-0 0.600 0 
18’-6 0.616 
19’-0 0.633 90 
19’-6 0.650 5 
20'-0 0.667 ) 
20'-6 0.683 
21’-0 0.700 
21’-6 0.717 
22’-0 0.733 
22’.6 0.750 
23’-0 0.766 
23’-6 0.783 
24’-0 0.800 
24’-6 0.816 
25’-0 0.833 
25'-6 0.850 
26’-0 0.866 
26’-6 0.883 
27'-0 0.900 
27’-6 0.916 
28’-0 0.933 1.400 
28’-6 0.950 1.425 
29°-0 0.966 1.450 
29'-6 0.983 1.475 
30’-0 1.00 1.500 
30°-6 1.016 1.525 
31’-0 1.033 1.550 
31'-6 1.050 1.575 
32’-0 1.066 1.600 
32-6 1.083 1.625 
33’-0 1.100 1.650 
33-6 1.116 1.675 
34’-0 1.133 1.700 
34’-6 1.150 1.725 
35’-0 1.166 1.750 
< 35’-6 1.183 1.775 1.005 0 
36’-0 1.200 1.800 1.050 0 
36'-6 1.216 1.825 1.093 0 
37’-0 1.233 1.850 1.140 0 
37’-6 1.250 1.875 1.185 0 
38’-0 1, 266 1.900 1.236 0 
; 38’-6 1. 283 1.925 1.285 0 
39’-0 1.300 1.950 1.337 0 
39’-6 1.316 1.975 1.387 0 
40’-0 1.333 2.000 1.445 0 


= 0.583 in. 
5ul4 
384Ed 
5 X 1,350 (12 X 17.5)4 
~ 12 X 384 X 30,000,000 X 0.583 
= 163 in.‘ 


By formula, required J = 


or, by Table I, the required J = 
0.1205 X 1,350 = 168 in.‘ 
A 12 WF 27 beam is selected. 

Perhaps such a table has been pre- 
viously published by others or is in cur- 
rent use in some design offices, although 
I have been unable to find any record of 
it. The value of the table is evidenced 


Truss-tied arch bridge has a long history 


To THE Epiror: The truss-tied arch, a 
shallow truss stiffened by an arch, was 
originated by the Austrian engineer Joseph 
Langer in 1859. This system is eminently 
suitable for double-deck construction. 
The 750-ft span Fort Pitt Bridge, described 
by Charles R. Way in the October issue, p. 


39, will probably be the longest and the . 


first double-deck structure of this type— 
but by no means the first truss-tied arch 
bridge to be built. 

Photographs and data on more than 100 
girder-tied arch bridges have been pub- 
lished; the longest span, 838 ft, was built 
in 1950. Some of them are at the follow- 
ing locations: Mur River, Graz, 1881; 
Ihme River, Hannover, 1889; Kufiirsten- 
dam Street, Berlin-Hallensee, 1892; Elbe- 
Trave Canal, 1898; Segeroth Street, Essen, 
3 spans, 1910; Kleinfeld Street, Mann- 
heim, 2-span continuous, pedestrian, 1920; 
Spree River, Wiederdammer, Berlin, 1924; 
Danube River, Gyé6r, first with side 
spans, 1925; Traun River, Ebelsberg, 1928; 
Oder River, Glogau, two single-track rail- 
road spans side by side, 1928; Elbe 
River, Tetschen-Bodenbach, with side 
spans, 1930; Drava River, Maribor, with 
side spans, 1933; Oder River, Schwetig, 
double-track railroad, 1938; Zala River, 
Zalahidveg, 1948. 

Truss-tied arch spans of 896 and 912 ft 
were proposed for the double-track rail- 
road Rhine River Bridge, Ludwigshafen, 
1929. A double-deck structure, of 1,400- 
ft span with 510-ft side spans, was investi- 
gated for the East Bay Crossing of the San 
Francisco—Oakland Bay Bridge in 1934. 
A double-deck bridge over the Rhine 
River, 2,460 ft long, with a 985-ft span and 
two and three 295-ft side spans, was pro- 
posed in 1938. 

Because of the extensive construction of 
this type of structure, its theory has been 
developed quite thoroughly. Computa- 
tions with 18 unknowns were published in 
1936. Analysis of the effects of the de- 
formations on the stresses in the structure, 
by the deflection theory, was published by 
F. Stiissi in 1936 and in 1940. Hanger 
influence lines were discussed by J. Wanke 
in 1922 and very extensively by Victor 
Haviar in 1948. 
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by the fact that the time saved by its 
use in a three-month period by my staff 
was adequate to compensate for the 
time spent in its preparation. 

Credit must be given to Wallace J. 
Rabenstine, J. M. ASCE, of my staff for 
the actual preparation of the accom- 
panying table. 
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Influence line ordinate 


14 


15 spaces @ 50 ft = 750 ft, on Fort Pitt truss-tied bridge (1958) - 
15 spaces @ 32.2 ft = 483 ft, on Szeged girder-tied bridge (1948) - 


Influence lines 


Hanger 14 of Fort Pitt Bridge 

Hanger 14 of Szeged Bridge, hanger elongation neglected, k= 10.01 
—-—-— Hanger 14 of Szeged Bridge, hanger elongation considered 
— — — — Hanger 14 of Szeged Bridge, assuming all arch panel points hinged, k= « 
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Extreme conditions, and the correspond- 
ing hanger influence lines, are indicated 
in Fig. l(a) and (b). The practical cases 
are shown in (c) and (d). The area of the 
hanger stress influence line diagrams in 
Fig. l(a) to (d) is nearly the same. The 
hanger influence line is similar to the H 
line, 


Neglecting hanger elongation and assum- 
ing that & is a constant in the vicinity of 
the hanger in question, the hanger stress 
influence line becomes: 


= + 


Ns 
The hanger elongation is: 


y k y 1 


The effect of the first term is zero; the ef- 


fect of the second term is felt only in that 
it diminishes the ordinate at the hanger in 
question, usually about 10 percent. At 
the panel points right and left, the or- 
dinates increase so that no change occurs 


in the total area of the influence diagram. . 


The change at all other panel points is very 
small. If the bridge carries only a uniform 
load, any of the hanger influence lines is 
satisfactory for design. This is not the 
case when a heavy concentrated load has 
to be considered. 

The comparative hanger influence lines 
of the Fort Pitt Bridge and the Tisza 
River Bridge at Szeged are shown in 
Fig. 2. The computed influence lines of 
the latter bridge were in very satisfactory 
agreement with the values measured on 
the model of the Fort Pitt Bridge. 

The Fort Pitt Bridge will be opened to 
traffic on the one-hundredth anniversary 
of the development of the truss-tied arch, 
a fitting tribute to Josef Langer, who orig- 
inated also the self-anchored suspension 
bridge. 


Louris BALoG 
Consulting Engineer 
Binghamton, N. Y. 


Projected Fort Pitt Bridge similar to Iceland structure 


To THE Eprror: I have just seen the 
October issue and read with interest, in 
the article by Charles R. Way, A.M. 
ASCE, the description of the proposed 
Fort Pitt Bridge of 750-ft span on the 
Penn-Lincoln Parkway at Pittsburgh, Pa. 
This bridge is referred to in the text, and 
again in a picture caption, as “the only 
known arch tied by a truss.” 

It may be of interest to note that there 
is at least one other bridge of this type in 
existence. This is the Pjorsa Bridge in 
Iceland, constructed in 1950 by Messrs. 
Dorman Long & Co., Ltd., of Middles- 
brough, England, for the Government of 
Iceland. It is shown in the accompanying 
photograph. 

I was also much interested in the dia- 
gram of the calculated influence line for 
load in a hanger, showing an abrupt peak 
in the curve in the vicinity of the hanger 


Pjorsa Bridge, Iceland, constructed in 1950, 
has steel arch tied by a truss, similar to de- 
sign of Fort Pitt Bridge projected for Pitts- 
burgh, Pa. 
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for which the influence line is drawn. I 
have analyzed another stiffened tied arch, 
having in this case 12 hangers and a plate 
girder tie, and when secondary bending 
moments in the arch rib and hangers were 
taken into account, I obtained influence 
lines for hanger loads of this same surpris- 
ing shape. 


LiaM STEPHENS 
M.E., A.M.L.C.E.I. 
Civil Engineering Dept. 
University College 
Dublin, Ireland 


Related sciences contribute 
much to civil engineering 


To THE Eprror: Mr. Milton Alpern’s 
article on intercommunication and the ap- 
plication of ideas in civil engineering, in 
the August issue (p. 60), is interesting and 
worthy of study. Civil engineering is a 
very broad field and can benefit from find- 
ings in many seemingly unrelated sciences. 
I became interested in this problem nearly 
two decades ago, and have written articles 
on various phases of it for engineering 
publications in India and Great Britain. 

Striking instances are seen in the appli- 
cations of aerodynamics to long-span sus- 
pension bridges, to the streamlining of au- 
tomobiles and rolling stock, to the use of 
wind-tunnel tests for evaluating wind pres- 


sure on buildings and bridges, to the orien- 
tation of airports, and to the design of thin- 
walled sections and _ stressed-skin-type 
structures analogous to aircraft frames. 

Meteorology also offers a fertile field for 
exploration because of the civil engineer’s 
interest in gusts, in wind and snow loads, 
in rainfall and runoff, as well as in micro- 
climatology for building and town plan- 
ning. 

The importance of photography is now 
realized not only in photogrammetric sur- 
veying and aerial mapping but also in photo- 
elastic stress analysis of complex members 
and machine parts. Statistical techniques 
are being applied to the evaluation of 
safety factors in structures. The nuclear 
irradiation technique is being used to step 
up the strength and elasticity of struc- 
tural materials such as concrete, timber, 
and aluminum, and to permit the use of un- 
reinforced concrete for carrying high 
stresses. 

In this age the civil engineer cannot 
keep up to date without acquiring some 
knowledge of related branches of engineer- 
ing which a few decades ago were consid- 
ered to have no relation to his profession. 
A broad liberal education, coupled with 
the correct type of reading, is necessary to 
acquire such knowledge. The mode of 
dissemination of technical information is 
ably dealt with by Dr. J. E. Holmstrom 
in Records and Research in Engineering and 
Industrial Science, Chapman & Hall, 
London, 1947. 


S. K. GHaswara, A.M. ASCE 
Chartered Engineer 
Bombay, India 


Intercommunication 
among engineers 


To THE Epiror: My article on ‘‘Inter- 
communication and the Application of 
Ideas—Are These Being Engineered?” in 
the August issue (p. 60), drew some 
thoughtful and interesting comments, 
most of which were addressed to me per- 
sonally. I thank the writers for their 
efforts. It would be inconsistent with 
proper communication if these comments 
were buried in my files. Rather, I would 
share them with the profession. 

Every writer agreed that a considerable 
problem exists and that too little is being 
done about it. In addition, some im- 
portant suggestions for action were ad- 
vanced: 

1. J. A.C. Bowen, of The Hydro-Elec- 
tric Power Commission of Canada wrote, 
“There would be an advantage in the es- 
tablishment of an experimental and de- 
velopment organization. This organization 
could be established by industry, by 
government or by a combination of both.” 

2. Mr. Savage, Consultant, Profes-— 
sional Relations, Engineering Personnel 
Service of General Electric, sent the ar- 
ticle to John Horn, Consultant, Technical 


(Continued on page 110) 
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..... Am-Soc Briefs 


To what extent can retired engineers help fill the 
manpower shortage? That is a question being stud- 
ied now by the Engineering Societies Personnel 
service. (For details see the item by Secretary 
Emeritus W. N. Carey on page 77.) There isa 
wealth of engineering experience in this segment 
of the engineering population The big 
question, are enough men in this category inter-— 
ested in slipping on the harness again? 


In recent weeks every member of ASCE received a 
copy of the new-style Annual Report. Its primary 
purpose is to inform members of the actions and 
activities of their Society during the preceding 
twelve months. Everyone should take the time to 
read this report through. The strength of the So- 
ciety depends on the active interest and participa-— 
tion of its members. 


Prompted by the success of its Knoxville program, 
the Structural Division is again planning a con- 
ference—type program. All of the fourteen papers 
at the Division's Jackson session will be devoted 
to the design of highway bridges. As a matter of 
fact, almost all the Divisions are participating in 
the 35-session Jackson Convention (see page 72). 


Qualified to transfer from Associate Member to 
Member? There is a short form available requiring 
only three references and no signatures. And only 
that experience gained since applying for Associate 
Member need be listed. (See page 78 for story.) 


Some sort of a record was achieved when the Los 
Angeles Section, along with its Desert Area Branch, 
hosted a 1,200-man field trip to the Naval 
Ordnance Test Station at China Lake. If 

there had been room, over 2,300 would have gone. 
Among the highspots of the trip was an actual 
rocket-propelled test run at a speed exceeding 
1,100 mph..... Public relations is not a some- 
time thing with the Philadelphia Section. For an 
interesting report on their well-rounded program 
see the article by Section President V. G. Thom— 
assen page 82 The Illinois Section cele- 
brated an anniversary, its fortieth, with a cele- 
bration banquet underscoring its contribution to 
the City of Chicago. Helping to blow out the 
candles was Chicago's Mayor Daley who spoke on the 
"Chicago of the Future." : 
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MERRY CHRISTMAS 


is HAPPY NEW YEAR 


Impressive Technical Program Slated for Jackson Convention 


In Jackson, Miss., host to the Society's 
Spring Convention, General Chairman 
Sydney W. Chandler and his staff of Mid- 
South Section members are busy arrang- 
ing an unusual technical program and a 
full schedule of social events, entertain- 
ment, and excursions. In the November 
“Society News’’ Jackson was discussed as 
the ideal Convention and winter vacation 
city, both location and climate wise. Here 


we will mention some of the outstanding 
Technical Division sessions on the agenda. 
The full program will appear in January. 

Over 100 papers are being prepared for 
presentation in about 35 technical ses- 
Almost all the Technical Divisions 
will be represented ty one or more ses- 
sions, insuring a program of sufficient 
scope to hold something of interest for 
everyone. 


sions. 


This Jackson Branch group assembles for further Convention planning. Seated, left to 
right, are Ben T. Collier, Steering Committee and director of Mid-South Section; Mrs. 
Sydney W. Chandler, chairman, Ladies Committee; Sydney W. Chandler, general chair- 
man; Boyce H. Biggers, chairman, Hotel Committee; Arthur C. Miller, chairman, Recep- 
tion Committee and vice-president, Jackson Branch; and Horace B. Lester, president 
Jackson Branch, and member, Reception Committee. Standing, in same order, are John 
E. Hall, Hotel Committee; Karl A. Dupes, past-president, Jackson Branch and member, 
Hotel Committee; Silas S. Scott, director, Jackson Branch and member, Transportation 
Committee; James H. Polatty, Registration Committee; Henry C. McGee, chairman, 
Registration Committee; Irving E. Anderson, vice-chairman, Program Committee; James 
E. Foster, chairman, Transportation Committee; and Charles S. Hill, chairman, Publicity 
Committee. 
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First Pipeline Division Program 


The newly formed Pipeline Division is 
scheduling its first Convention program, 
which will include two technical sessions 
and a field trip. Among the papers are: 
“Prediction of Surge Pressures in Oil 
Pipelines,’’ R. D. Kersten, Carter Oil Co., 
Tulsa, Okla.; ‘““Fundamental Fluid Me- 
chanics for Oil Pipelines,” F. E. Hangs, 
Pipeline Technologists, Inc., Houston; 
“Flow of Natural Gas in Pipelines,’ by 
W. T. Ivey, Southern Natural Gas Co., 
Birmingham, Ala.; ‘‘Advancements in 
Steel for Pipeline,”” by George McClure, 
Battelle Memorial Institute, Columbus, 
Ohio; ‘“‘Hydrostatic Testing of Pipe- 
lines,’ by Leon Brooks, Williams Pressure 
Service, Shreveport, La.; and ‘Pipeline 
River Crossings,’’ by Leo M. Odom, Baton 
Rouge, La. 

Northern Natural Gas Co. will present 
a soundmovie of construction of a pipeline 
bridge over the Missouri River. G. D. 
Hartley, of the Arabian American Oil Co., 
in Saudi Arabia, will speak on ‘‘Men, Ma- 
terials and Equipment”’ at a dinner on the 
evening of February 19. A field trip to the 
site of the $1,250,000 Mississippi River 
crossing of the Mid-Valley Pipeline at 
Mayersville, Miss., has been arranged with 
R. D. Jackson, chief engineer of the Soho 
Pipe Line Co. 

The Sanitary Division has planned ses- 
sions on education and administration in 
sanitary engineering, waste disposal, and 
water resources. The water resources 
session will feature papers by J. V. B. 
Wells and A. G. Fiedler, of the Water Re- 
sources Division of the U.S. Geological 
Survey, on surface-water and ground- 
water resources, respectively. 

Contributions to the Waterways Divi- 
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sion program include: ‘‘Operation of 
Missouri River Main Stem Reservoirs,” 
by R. J. Pafford, Jr., Missouri River 
Division, Corps of Engineers; ‘‘Develop- 
ment and Application of Improved Tech- 
niques and Equipment in the Telemetering 
of Hydrologic Data,’’ by Francis P. Hanes, 
Waterways Experiment Station; and “‘Ap- 
plication of Differential Analyses and 
Digital Computers to Hydraulic Prob- 
lems,’’ by E. A. Lawler, of the Ohio River 
Division, and F. V. Druml, of the Louis- 
ville District, of the Corps of Engineers. 


Important Highway Program 


The attention focused on the national 
highway program adds to the importance 
of the program formulated by the Highway 
Division. There will be sessions on cur- 
rent problems relating to coutrol of access, 
management and manpower problems in 
the expanded highway program, and a 
symposium on highway planning and 
finance, with Prof. Ralph A. Moyer, of 
the University of California, the presiding 
officer. In addition, there will be a ses- 
sion dealing with photogrammetric map- 
ping held jointly with the Surveying and 
Mapping Division. 


Papers of Regional Interest 


Many papers will, of course, have par- 
ticular application to the Mid-South. 
These papers have the added attraction 
that interested engineers can visit the 
projects discussed for first-hand observa- 
tion. A notable group of papers falling 
into this category will be presented at one 
of the sessions of the Soil Mechanics and 
Foundations Division. These papers, 
written by engineers and geologists of the 
Waterways Experiment Station, deal with 
soils problems encountered in the construc- 
tion of the lower Mississippi River con- 
trol structures. The subjects are ‘‘Lower 
Mississippi Valley Geology,’’ by C. R. 
Kolb and W. G. Shockley, ‘“‘Underseepage 
and Its Control, Mississippi River Lev- 
ees,’’ by W. J. Turnbull and C. I. Man- 
sur; and ‘‘Dewatering Excavation for 
Low Sill Structure, Old River, Louisiana,”’ 
C. I. Mansur and R. I. Kaufman. 


Diverse Inspection Trips 


Tours that will permit members to visit 
many places of engineering interest in the 
area are on the agenda. One tour will 
take in the Rex Brown Steam-Electric 
Generating Station in Jackson. This 
155,000-kw plant is unusual in that, due to 
the mild climate, no building is required 
to shelter the equipment. The itinerary 
also includes the Michael Baker, Jr., Engi- 
neering Offices in Jackson, where visitors 
will be able to observe modern photogram- 
metric equipment in use. 

Two other tours will allow members to 
inspect the extensive research facilities of 
the Waterways Experiment Station. As 
a major research and investigational or- 
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ganization of the Corps of Engineers, the 
Waterways Experiment Station has gained 
international recognition for its work in the 
specialized fields of hydraulics, soil me- 
chanics, and concrete. One of the tours 
will visit the Clinton reservation to ob- 
serve the Mississippi River Basin model 
and the concrete research facilities. The 
other will cover the Vicksburg laborato- 
ries, where investigations dealing with soil 
mechanics, flexible pavements, and hy- 
draulic problems are in progress. 

Several of the Technical Divisions are 
featuring special luncheons at which there 
The Water- 
ways and Hydraulics Divisions will hold a 
joint luncheon meeting on Monday, Feb- 
ruary 18, with Maj. Gen. J. R. Hardin, 
president of the Mississippi River Com- 
mission, as the speaker. At the Conven- 
tion Luncheon on Tuesday the members 
will hear an address by the Hon. James P. 
Wed- 


will be prominent speakers. 


Coleman, governor of Mississippi. 


nesday noon will be devoted to the lunch- 
eons of the Soil Mechanics and Founda- 
tions and Structural Divisions 


The Entertainment Committee has 
organized a fine program of entertain- 
ment and social events. As a_ special 
feature, in traditionally ‘“‘dry’’ Mississippi, 
a cocktail party is scheduled for Wednes- 
day as part of the Convention Party. At 
this Convention Party, Dr. Walter John- 
ston of Vicksburg will give a humorous 
reading entitled, ‘‘The South Ain’t South- 
ern Any More.’ Other entertainment 
highlights include performances by the 
Jackson Symphony Orchestra. 

For the ladies there will be a ‘‘brunch”’ 
followed by tea at the Governor’s mansion 
on Tuesday; a day in Vicksburg touring 
famous points of interest, and of course, 
attendance with the men at the Conven- 
tion Party. 

Plan now to attend the Jackson Conven- 
tion, and bring your wife. 


One of interesting sights at Waterways Experiment Station, objective of two Jackson Con- 
vention tours, is jet blast test to determine if pavements can withstand jet blast and fuel 


spillage as well as high-pressure tire traffic. 
ment test strip. 


Model studies being conducted by 
Corps of Engineers at Waterways 
Experiment Station at Vicksburg in- 
clude this set-up of Ohio River Locks 
and Dam No. 41 at Louisville, Ky. 
The model, built to a scale of 1 to 
120, is approximately 40 ft wide and 
200 ft long and represents about six 
miles of river. It is being used to 
study the most feasible and economi- 
cal method of replacing old lock, 
canal, and dam with larger, more 
modern structures. 


This view shows F-80 plane on flexible pave- 
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Structural Division Plans Highway 


Bridge Program for Jackson Convention 


Success of its four-session technical- 
conference-type program on closely related 
subjects presented at the Knoxville Con- 
vention in June has prompted the Struc- 
tural Division to plan a similar program 
for the coming Jackson Convention. All 
fourteen of its papers to be presented in 
four successive sessions, starting Tuesday, 
February 19, and ending Thursday, Feb- 
ruary 21, will be devoted to the design of 
highway bridges. 

No more timely subject than bridges 
could have been chosen, considering the 
tens of thousands of new highway bridges 
to be constructed in the next 13 years in 
building the 41,000 miles of the ‘National 
System of Interstate and Defense High- 
ways.’ Practically every mile of the 
Interstate System will be built on new 
right of way, which means designing and 
building bridges and drainage structures 
as well as the roadway itself. 

According to the Federal Aid Highway 
Act of 1956, the entire Interstate and 
Defense System must be designed to 
“Standards. ..adequate to accommodate 
the types and volumes of traffic forecast 
for the year 1975.’ In order that the 
nation may derive the fullest benefit of the 
money expended, roadway and bridges 
must be designed and constructed to give 
service for at least 50 years beyond 1975 
with a minimum expenditure for mainte- 
nance. Thus bridge engineers must give 
serious thought to proper application of 
recognized specifications for bridge de- 
sign, to design loadings, factors of safety, 
vibrations, deflection limitations, and 
many other factors. The Structural Divi- 
sion program will afford an excellent op- 
portunity to hear an unusually interesting 
group of papers on many apsects of high- 
way bridge design and to participate in 
discussing them. 

Appropriately E. L. Erickson, chief of 
the Bridge Branch of the Bureau of Public 
Roads, will lead off the opening session 
Tuesday with a discussion of “Applica- 
tions of the AASHO Specifications to 
Highway Bridge Design.’’ The origin 
and reason for many such provisions 
become obscured through the years, so 
designers will welcome an opportunity to 
hear an explanation and interpretation of 
particularly vital requirements of the 
specifications. 

H. O. Ireland, research assistant profes- 
sor of civil engineering, and R. B. Peck, 
research professor of soil mechanics at the 
University of Illinois, will follow with a 
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joint paper on the subject, ‘‘Earth Pres- 
sures on Abutments and Retaining Walls.”’ 
The paper discusses field conditions lead- 
ing to earth pressures not normally con- 
sidered in the structural analysis of retain- 
ing walls and abutments and the effect of 
such field conditions on the performance of 
the structure. 

A report of the important Committee on 
Factors of Safety will be presented by its 
chairman, O. G. Julian, head of the Struc- 
tural Division of Jackson and Moreland, 
Boston. Such interesting topics as the 
correlation of ‘‘factors of safety’? and 
“factors of serviceability’’ with the prob- 
ability of failure and of a bridge becoming 
unserviceable will be included. Finally, 
methods will be presented for combining 
probabilities of load effects with probabili- 
ties of resistance of structures, leading to 
computation of the factor of safety corre- 
sponding to a given probability of failure. 


Papers on Bridge Loadings 

The papers in another valuable. ses- 
sion stem from work of the Committee 
on Bridge Loadings. Stewart Mitchell, 
consulting engineer of Sacramento, will 
speak on the subject, ‘‘Vehicle Loads and 
Bridge Design.’’ Valuable data derived 
from loadometer records will be presented. 
These will show stresses in bridge mem- 
bers produced by actual vehicles op- 
erating under the Vehicle Code to estab- 
lish critical frequency with regard to fa- 
tigue. Other data will be given on stresses 
produced by special-purpose vehicles, 
infrequently operated over the highways, 
for which provision must be made. Sug- 
gestions for more logical design procedures 
with regard to practical considerations 
will be the general theme. 

Committee Chairman T. Y. Lin, pro- 
fessor of civil engineering at the Univer- 
sity of California, will discuss ‘‘Load Fac- 
tors for Prestressed Concrete Bridges.” 
Basic design requirements will be pre- 
sented, and the elastic theory and ulti- 
mate strength design will be compared. 
The significance of fatigue, permanent set, 
deflection, and camber limi.ations will be 
emphasized. 

H. K. Stephenson, research engineer 
manager of the Structural Research Divi- 
sion of the Texas A, and M. College Sys- 
tem, will discuss ‘Highway Bridge Load- 
ing Frequencies Based on Chance Group- 
ing of Heavy Vehicles in Traffic.”” A new 
method, based on elementary probability 
theory, has been developed to provide a 
relatively simple mathematical ‘basis for 
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estimating how often any specified se- 
quence or group of vehicles may be ex- 
pected to occur on any part or length of 
bridge as a result of given or anticipated 


compositions, volumes, and speeds of 
traffic. In addition to making use of load- 
ometer survey data, the method provides 
means for estimating frequencies of vari- 
ous intensities of live load resulting from 
chance grouping of heavy vehicles. 

The great volume of bridge design cal- 
culations to be made in the next few years 
and the relatively few engineers available 
to do the work make the paper, entitled 
“Application of Digital Computers to 
Bridge Design,” particularly timely. C. 
F. Scheffey, assistant professor of civil 
engineering at the University of California, 
is the author. 

“The Vibration of Simple Span High- 
way Bridges’’ will be the subject of the 
first paper, in another session, to be pre- 
sented by John M. Biggs, associate profes- 
sor of structural engineering at Massachu- 
setts Institute of Technology, co-author 
with H. S. Suer, senior structural research 
engineer, and J. M. Louw, research assist- 
ant, also of M.I.T. An analytical method 
for predicting the amplitude and frequency 
of highway bridge vibration will be dis- 
cussed 

A. M. Lount, of T. O. Lazarides, Lount 
and Partners, Toronto, Ontario, will dis- 
cuss the important subject, ‘‘Distribution 
of Loads on Bridge Decks,” dealing es- 
pecially with the transverse distribution 
effected by full moment diaphragms. Ex- 
perimental work in the United States and 
Europe will be discussed in relation to the 
distributing effect of the deck slab only 
compared to the contribution of dia- 
phragms. It will be shown that there is 
strong economic argument in favor of 
homogeneous grids. 

Frequently questions are raised about 
the performance of prestressed concrete 
girders under repeated loading. C. E. 
Ekberg, Jr., associate professor of civil 
engineering at Lehigh University, will 
give some of the answers in a paper, en- 
titled ‘‘The Factors of Safety of Pre 
stressed Concrete Bridges Against Fa- 
tigue,’’ co-authored with R. E. Walther, 
research associate, and R. G. Slutter, re- 
search instructor, also of Lehigh. This 
paper will discuss the behavior of pre- 
stressed concrete bridges under repeated 
loadings on the basis of results of fatigue 
tests of full-scale hollow-box-section 
beams. Data from an extensive investi- 
gation of a type of multi-beam bridge will 
be used to aid in explaining what safety 
factors are generally to be expected in the 
structure. 

There will be special interest in the 
paper, “Aluminum Applications for High- 
way Bridges,” by J. M. Pickett, develop- 
ment engineer for the Aluminum Company 
of America, New Kensington, Pa., which 
will lead off the final session on Thurs- 
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day. This paper will include a discus- 
sion of aluminum alloys recommended 
and used for highway bridges, a résumé 
of the aluminum applications that have 
been and are now being fabricated or 
erected, and a brief look into the future of 
aluminum alloys for highway bridges. 
“A Method of Selecting the Cross Sec- 
tion of a Composite Concrete and Steel 
T-Beam”’ is the subject of a paper by R. S. 
Fountain of the Bridge Department of 


the Georgia State Highway Department, 
and Ivan M. Viest, research associate 
professor at the University of Illinois. 
The paper develops an approximate 
method for selecting a trial section, which 
almost invariably yields the final section. 
A numerical example will illustrate the 
practical use of the method. 

Zachary Sherman, associate professor of 
civil engineering at the University of 
Mississippi, will discuss ‘‘Testing Full- 


Size Post-Tensioned Slab and Beam With- 
out Grouting,’’ and W. E. Dean, assistant 
state highway engineer for the Florida 
State Road Department, will draw upon 
his extensive experience in the design and 
construction of bridges to discuss ‘“‘The 
Behavior and Shortcomings of Prestressed . 
Concrete Practice.” 

A luncheon is scheduled for Thursday, 
February 21, speaker and subject to be 
announced later. 


Our New Board Committee Personnel 


About a thousand members, or roughly 
one in every 39, ‘‘run”’ the Society in the 
sense that they man the committees— 
Board, professional and technical—that 
direct its multitudinous interests and activ- 
ities. Of this personnel some 750 are 
working on Technical Division commit- 
tees, and the others on the Board and pro- 
fessional committees. These are the few 
members to whom so many other members 
owe so much. 

At the Annual Convention each year the 
Board of Direction confirms the appoint- 
ment of new ASCE committees, consisting 
of the Committees of the Board, Auxiliary 
Administrative Committees, Professional 
Committees, Technical Committees, Task 
Committees, and Joint Committees 
Committee personnel confirmed at the 
Pittsburgh meetings of the Board are 
given here. 


Committees of the Board 


All terms on Committees of the Board 
are for one year and expire in October 
1957. Heading these committees is the 
Executive Committee, which advises the 
Board of Direction on all financial matters 
and acts in its stead between meetings. 
President Mason Lockwood is chairman, 
and the other members are Vice-Presi- 
dents Frank A. Marston, Glenn W. Hol- 
comb, Francis S. Friel and Norman R. 
Moore and Past-Presidents W. R. Glid- 
den and Enoch R. Needles. Mr. Lock- 
wood is also chairman of the Committee 
on Honorary Membership, which exists to 
advise the Board of Direction regarding 
nominations for honorary membership. 
Vice-Presidents Frank A. Marston, Glenn 
W. Holcomb, Francis S. Friel and Nor- 
man R. Moore and Past-Presidents W. R. 
Glidden and Enoch R. Needles make up 
the remainder of the committee personnel. 

Once every ten years, on years evenly 
divisible by ten(or more often if the Board 
wishes), the Committee on Districts and 
Zones has the responsibility of making 
recommendations to the Board concerning 
the boundaries of Districts and Zones. 
It consists of the four ASCE Vice-Presi- 
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ents, with Frank A. Marston as chairman 
and Francis S. Friel as vice-chairman. 
The committee’s next study is set for 1960. 
The new Committee on Professional Con- 
duct, which advises the Board on all mat- 
ters of an ethical nature referred to it, is 
headed by George S. Richardson as chair- 
man and Clinton D. Hanover, Jr., as vice- 
chairman. The committee personnel also 
includes W. J. Hedley, L. A. Elsener, 
Frederick H. Paulson, and Louis E. Rydell 
The four Vice-Presidents also make up the 
Committee on Meetings, with Frank A. 
Marston as chairman and Francis S. Friel 
as vice-chairman. This committee helps 
the Board set the time and place of Society 
meetings. 

The Committee on Publications is 
responsible for the Society’s general pub- 
lication policy and also advises the Board 
on its publication budget. It is manned 
by six Directors, with Jewell M. Garrelts 
as chairman and Howard F. Peckworth as 
vice-chairman. The others are Mason C. 
Prichard, R. Robinson Rowe, Louis E 
Rydell, and E. Leland Durkee. All ap- 
plications of a special nature for admission 
and transfer are reviewed by the Commit- 
tee on Membership Qualifications, headed 
by Don M. Corbett as chairman and 
Mason C. Prichard as_ vice-chairman. 
The others on the committee are Clarence 
L. Eckel, John P. Riley, Graham P. 
Willoughby, and R. B. Alexander. 

Frank A. Marston is chairman of the 
Committee on Division Activities. The 
others are Francis S. Friel (vice-chair- 
man), Jewell M. Garrelts, Lowell E. Gregg 
(chairman of the Research Committee), 
Finley B. Laverty, and Robert H. Sher- 
lock. This important committee is the 
liaison between the Technical Divisions 
and the Board of Direction and makes 
recommendations to the Board concerning 
activities and budget requests of the Divi- 
sions. It also encourages cooperation 
between the Divisions and the Sections. 

The Executive Committee of the Con- 
ditions of Practice Committee coordinates 
all the activities of the eight professional 
committees represented on it. Its other 


duties include reviewing the annual pro- 
gram, needs, and budget of each of these 
committees and making appropriate 
recommendations. Glenn W. Holcomb 
is chairman, and Norman R. Moore vice- 
chairman. The eight contact members 
are Finley B. Laverty (Junior Members), 
Frederick H. Paulson (Local Sections), 
Clarence L. Eckel (Student Chapters), 
Carey H. Brown (Engineering Education), 
Don M. Corbett (Registration of Engi- 
neers), George S. Richardson (Profes- 
sional Practice), Graham P. Willoughby 
(Salaries), and L. A. Elsener (Employ- 
ment Conditions). 


Auxiliary Administrative Committees 


The Auxiliary Administrative Commit- 
tees are composed partly of members of 
the Board of Direction and partly of 
personnel from the membership at large. 
They include the Committee on Applica- 
tion Classification, which acts in an advis- 
ory capacity to the Committee on Mem- 
bership Qualification and to the Board of 
Direction. Appointees to the commit- 
tee are Albert Haertlein, chairman (1959); 
W. J. Shea, vice-chairman (1957); Harold 
L. Blakeslee (1958); and Graham P. 
Willoughby, Contact Member (1957). 
The alternates are Leslie G. Holleran, Van 
Tuyl Boughton, and Oliver W. Hartwell. 

The Committee on Budget, which with 
the assistance of the Secretary is respon- 
sible for preparing the Society’s annual 
budget, consists of Francis S. Friel (chair- 
man), W. J. Shea, and Oliver W. Hartwell. 
The Committee on Securities is empowered 
to handle the Society’s investments. Its 
members are Irving V. A. Huie, chair- 
man; George W. Burpee; and Clinton D. 
Hanover, Contact Member. 

John P. Riley is Board Contact Member 
on the Annual Convention Committee. 

On the theory that too many names are 
wearying for one reading, announcement 
of the personnel of the Department of 
Conditions of Practice, Technical, Task, 
and Joint Committees will be postponed 
for later publication. 
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ASCE Restates Its Basic Publication Policy 


With the advent of the Division Journals, there arose a need to restate the editorial pur- 
poses and scope of ASCE publications in order to establish their proper relationship in the 


overall program of the Society. 


In response to this need the Committee on Publications 


has restated the Society's basic publication policy, and the restatement was adopted by the 


Board of Direction at its Pittsburgh meetings (November issue, page 70). 


statement is given here. 


The basic objectives of each,are as fol- 
lows: 


1. The ProceeprinGs-Journals are the 
working technical references of the Tech- 
nical Divisions of the Society. 

2. The TRANSACTIONS constitute the 
permanent technical reference of the So- 
ciety. 

3. Crvit ENGINEERING has a three-fold 
function: (a) as the official Society news 
medium, (6) as the primary outlet for 
papers dealing with the Department of 
Conditions of Practice, and (c) as the 
“Magazine of Engineered Construction” 
supplementing the Journal of the Con- 
struction Division. 


The entire policy 


Proceedings-Journals 


The have first 
claim on those Division-sponsored Conven- 
tion papers and those submitted inde- 
pendently for publication in PROCEEDINGS, 
which a Division considers to have tech- 
nical reference value. Evaluation of such 
papers shall generally be left to the judg- 
ment of the Publications Committee of the 
appropriate Technical Division, as defined 
in the Technical Publications Handbook. 
The Division Affairs section of the Divi- 
sion Journals shall be available for com- 
munications to registered members of the 
Division, supplementing the Society News 
Department of Crvit ENGINEERING. 


Engineering Societies Honor Dr. Kettering 


Charles F. Kettering, Hon. M. ASCE and noted inventor, is first recipient of the Kettering 
Award established in his honor by six leading engineering societies—ASCE, AIME, 
ASME, AIEE, AIChE, and SAE. Presentation of the award to Dr. Kettering took place at a 
special luncheon held during the AIEE’s fall general meeting in Chicago. Shown, left 
to right, are Dr. E. George Bailey, founder and chairman of the Bailey Meter Co.; M. S. 
Coover, president of AIEE; Dr. Kettering; and Dean A. A. Potter, of Purdue University. 
Annual award of the honor is planned “for creative accomplishments for the benefit of man- 
kind” in the field of discovery, invention, and improvement in designs or processes. 


76 (Vol. p. 838) 


December 1956 


Transactions 


The TRANSACTIONS shall comprise the 
papers and discussions selected from the 
PROCEEDINGS-Journals, which are judged 
to be of such technical value that they 
merit preservation in permanent form. 
Selection of TRANSACTIONS papers is a re- 
sponsibility of the Committee on Publica- 
tions of the Society, as described in the 
Technical Publications Handbook. 

Civil Engineering 

One of the primary objectives of CrviL 
ENGINEERING will be to carry all Society 
news of possible interest to the member- 
ship. 

Manuscripts dealing with interests of the 
Society's Department of Conditions of 
Practice, such as Ethics, Engineering 
Education, Local Sections, Student Chap- 
ters, Employment Conditions, Profes- 
sional Practice, Salaries, and Junior Mem- 
bers, shall be made available first, and 
primarily, for publication in Crvit ENG1- 
NEERING. Such papers may be con- 
tributed, or they may originate in meeting 
programs of the Society or its Local Sec- 
tions. 

A manuscript that, by reason of exces- 
sive length or otherwise, is inappropriate 
for production in CrviL ENGINEERING 
may, at the discretion of the Executive 
Committee of the Department of Condi- 
tions of Practice, be produced separately 
as a PROCEEDINGS Paper in the Journal of 
the Board of Direction. 

The technical articles in Crvm ENGI- 
NEERING historically have related mainly 
to the construction of all types of civil en- 
gineering projects. ENGINEERING 
will generally assume primary responsibil- 
ity for the publication of papers sponsored 
by the Construction Division, and will 
have the first choice in the selection of such 
papers. Papers of general interest snon- 
sored by Technical Divisions other an 
the Construction Division should be con- 
sidered on their merits for publication in 
Crvit ENGINEERING. As in the case of 
papers sponsored by the Department of 
Conditions of Practice, certain manu- 
scripts—particularly comprehensive proj- 
ect or development papers, intended for 
formal discussion, or those of such length 
that they cannot be accommodated con- 
veniently in ENGINEERING—may be 
appropriate for the PROCEEDINGS Journal 
of a Technical Division. Such questions 
shall be resolved by the Publications Com- 
mittee of the Technical Division, but it is 
considered that these comprehensive proj- 
ect development papers preferably should 
appear as articles in Crvi, ENGINEERING 
unless they possess unusual technical ref- 
erence value. 

Manuscripts for articles submitted in- 
dependently for publication in Crvi, En- 
GINEERING and those developed by edi- 
torial initiative may be printed at the dis- 
cretion of the editor. 
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The late A. P. Greensfelder, Honorary 
Member of the Society and a leader in the 
construction industry, was honored on 
October 21, when a Memorial Shelter 
bearing his name was dedicated and 
opened to the public as a picnic and recrea- 
tional area. The site of the memorial is 
a bluff overlooking Creve Coeur Lake in 
St. Louis County, Missouri. 

Erected by St. Louis County as a tribute 
to Mr. Greensfelder’s many years of 
leadership in the development of county 


parks, the A. P. Greensfelder Memorial 
Center symbolizes his life-long interest 
in reinforced concrete as a design medium. 
It consists of a circular upswept concrete 
roof, 5) ft in dia, supported on a single 
central column, faced with stone and con- 
taining three equally spaced fireplaces. 
A circular flagstone floor with stone 
benches completes the shelter. The roof 
slab, which weighs more than 100 tons, 
is designed as a double cantilever and 
tapers from 40 in. thick at the column 


edge to 4 in. thick at the rim. To min- 
imize possible cracking, radial control 
joints divide the slab into nine equal 
sections. 

Mr. Greensfelder had a 49-year career 
with the Fruin-Colnon Construction Co., 
of St. Louis, which he served as president 
and chairman of the board and, finally, as 
consultant. Long active in the ASCE 
Construction Division, he established and 
endowed the Construction Engineering 
Prize in 1939. He died April 17, 1956. 


Do the Oldsters Want Jobs? ESPS Wants to Know 


Are there many or few retired engi- 
neers, or others past 50, able and willing 
to take temporary jobs in engineering? 
The Engineering Societies Personnel Serv- 
ice, the employment agency for the 
engineering societies, wants to know. 
The Board of Directors of ESPS has 
asked me to pose the question. Being 
on the retired list myself, both from the 
army and from active professional work, 
and having served as a member and 
chairman of the Board of ESPS, I find 
the question well worth trying to answer. 

The current shortage of engineers and 
scientists is a well known fact. Continu- 
ous advertising in the newspapers of 
metropolitan areas and the quarterly 
combing of our campuses emphasize the 
need for young engineers and scientists. 
The supply does not begin to meet the 
demand for young men in these fields. 
Is the shortage confined to the young 
men, or does it include men in the older 
brackets in industry and government? 
Is it possible partially to meet today’s 
need for engineers and scientists by tem- 
porary employment of men no longer 
young but willing and able to perform 
the required task? If such men are avail- 
able and employers want them as tem- 
porary help, the task of trying to get 
employers and prospective employees to- 
gether will be undertaken by ESPS. 

It is realized, of course, that there are 
deterrents and complications in any at- 
tempt to employ older or retired engineers 
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even temporarily on routine work. Some 
of the largest companies, whose engineer 
recruitrnent efforts are the most im- 
pressive, simply will not hire engineers 
or scientists over 35. Their reasons are 
sound where permanency in an organiza- 
tion is the objective. But temporary, 
day by day or week by week, employment 
of men to help level off peak loads need 
not affect the retirement system of a com- 
pany or interfere with lines of promotion, 
apprenticeship jobs, and other factors 
vital to employment planned on a per- 
manent basis. 

From the viewpoint of the older pros- 
pective employee—the 59 plus man or 
the Social Security beneficiary of over 65 
-—there are deterrents too. These would 
tend to dampen the desire to take a by- 
the-day or week position as a temporary 
helper but not an integral part of a going 
organization. Granting the handicaps 
which exist from the viewpoint of both 
employer and prospective older employ- 
ees, it still seems reasonable that some of 
the shortage of engineers could be met by 
greater use of the older members of our 
profession now unemployed or retired. 

ESPS does not know now how many 
such potential employees are available. 
If you are an engineer or scientist over 
50, unemployed or retired, and if you 
are willing and able to take a temporary 
job, please tell ESPS. Send a brief letter 
to the Engineering Societies Personnel 
Service, 8 West 40th St., New York 18, 


N.Y. Just state your professional branch, 
your specialty, your age, and refer to this 
article. If the response is adequate in 
numbers, the Board of ESPS will attempt 
to work out a plan to bring these older 
engineers and scientists together with the 
industries needing them. 

It should be borne in mind, of course, 
that ESPS with offices in New York, 
Chicago, Detroit, and San Francisco 
continues ready to help any engineer 
or scientist of any age better his position 
or to obtain one. ESPS also continues to 
try to locate the particular engineer or 
scientist any specific employer may want. 
These have been its routine tasks for more 
than 25 years. The proposal discussed 
here contemplates a special kind of place- 
ment from a yet unknown number of 
‘“‘prospects,”” 50 plus in years, who still 
desire to help themselves and their pro- 
fession in the work of the nation. 


ASCE MEMBERSHIP AS OF 
NOVEMBER 9, 1956 


. 9,271 
12,198 
.17,929 
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Members 
Associate Members 
Junior Members. 
Affiliates . 
Honorary Members... . 
Total .59,514 
38,756 


Nov. 9, last year 


(Vol. p. 839) 77 


Lig 
r 
| Shelter H A. P.G feld 
emorial Shelter Honors A. P. Greensfelder 
\ 
: 
4 » 
a 
| 
wee 
| 


The first definite step toward con- 
struction of the new Engineering Societies 
Center—to be built on a mid-Manhattan 
site—has been taken with the award of a 
contract for preliminary architectural 
studies to Shreve, Lamb & Harmon 
Associates, of New York. Announce- 
ment of the granting of the contract comes 
from United Engineering Trustees, Inc., 
joint corporate agency of the four Founder 
Societies. The architects named are well 
known as designers of the Empire State 
Building and, more recently, the new 
Brooklyn Supreme Court Building. No 
details as to specific location, cost, or date 
of completion of the new building have 
been announced. 

The present 16-story Engineering So- 
cieties Building houses the four Founder 
Societies. A fifth society, the American 
Institute of Chemical Engineers, will be 
included in the Center project. At a 
recent meeting of UET, at which the 
architectural contract was granted, the 


Short Form for Transfer Available 


Associate Members who are qualified 
should seek transfer to Member grade. 
To make the process easy a special short 
form of application is available. Ref- 
erence to only three Members or Associate 
Members who have personal knowledge 
of you and your work is required. Signa- 
tures of the references are not needed, 
but courtesy suggests obtaining permission 
from each reference to use his name on the 
application. 

The applicant for transfer to Member 
grade need list his engagements and ex- 
perience only since filing his application 
for Associate Member. However, he will 
find it advantageous to list engagements 
prior to that date, particularly those in- 
volving broad responsibility for engineer- 
ing work of major importance—that is, 
responsible charge of the kind required for 
admission or transfer to Member grade. 

Annual dues for both grades are iden- 
tical. However, the entrance fee for 
Member grade is $30-—only $5 more than 
the entrance fee for the Associate Member 


grade. This difference is paid only once, 


and that upon notification of transfer. 
Many of the Society’s 12,198 Associate 
Members have the age and experience to 
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UET board of trustees approved the 
AIChE asa member. This action awaits 
ratification of the other four societies. 
Preliminary plans will probably be com- 
pleted early next year. The decision to 
build on a mid-Manhattan site was based 
on studies indicating the accessibility of 
the area to railroad and airline terminals 
and Convention hotels. 

Financing is expected to run into 
“several million dollars."’ In addition to 
the contributions of the various Founder 
Societies and their members UET, which 
has been charged with the responsibility 
of the planning, construction, and financing 
of the new structure, has received assur- 
ance of the cooperation of a group of 
industrialists and educators toward the 
required fund. This group, headed by 
Dr. Marvin J. Kelly, president of Bell 
Telephone Laboratories, Inc., stated on 
June 8, 1955, in a letter to UET and its 
constituent societies, its readiness to 
assist in the financing on the selection of a 


qualify them for the higher rank of Mem- 
ber. Modesty deters a few from applying 
for transfer; inertia deters many others. 

In this higher grade there is the ad- 
vantage of greater professional prestige; 
the personal satisfaction of having been 
qualified by one’s peers; the recognition 
of professional attainment in courts of law. 
You will also have assisted the Society’s 
effort to make its membership grades 
truly reflect professional stature. 

These are the minimum qualifications 
for Member: age, at least 35 years; 
active practice, at least 12 years, of which 
graduation from a recognized engineering 
school counts for 4 years; responsible 
charge, for at least 5 years, of engineering 
work of considerable magnitude or com- 
plexity; and, finally, ability to conceive 
or plan or design as well as to direct im- 
portant engineering works. 

The short form of application for 
transfer is available from an officer in 
your Local Section or, if more conven- 
ient, from the Executive Secretary at 
Society headquarters. You can _ help 
yourself professionally and aid the Society 
in recognizing the professional attainments 
of its members. 


city following a broad and careful study 
of all possible sites. 

McKinsey & Company, management 
consultants, surveyed all factors involved 
in the offers advanced by several cities 
and recommended New York as the 
best location for the center. In a report 
forwarded to the governing boards of the 
societies on June 22, 1956, a Special Task 
Committee of Fifteen (made up of three 
representatives of each of the five societies 
involved) reviewed the various considera- 
tions and urged that mid-town New York 
be chosen for the site. It was suggested 
that if the present site on 39th Street 
should not prove feasible, another mid- 
town location be chosen. The proposal 
required approval of each of the five 
societies concerned, and this has been 
obtained. 

Walter J. Barrett, transmission main- 
tenance engineer of the New Jersey Bell 
Telephone Co., Newark, and a resident of 
Glen Ridge, N.J., has been reelected 
president of UET for another year. Mr. 
Barrett first became president last year 
when the new Center project was being 
vigorously discussed. His reelection con- 
tinues the direction of the biggest UET 
program since the organization was 
created in 1904. 


J. Waldo Smith Hydraulic 
Fellowship Is Available 


Applications are being received for the 
J. Waldo Smith Hydraulic Fellowship for 
1957-1958. The fellowship offers a cash 
stipend of $1,500, payable October 1, 
1957, plus as much more to a total of 
$2,000 as may be required for physical 
equipment connected with the research. 
Offered every three years, it will be avail- 
able again for the 1960-1961 academic 
year. 

The scope of the fellowship is restricted 
to research in the field of experimental 
hydraulics as distinguished from purely 
“theoretical hydraulics.’ To this end 
emphasis is to be placed on “practical 
experiments designed and executed for the 
purpose of advancing knowledge with 
respect to the laws of hydraulic flow, rather 
than to the type of research which pro- 
ceeds on the theory of mathematical 
analysis based on assumptions of un- 
known validity. The essence of the pur- 
pose of the research is to test the as- 
sumptions which are currently made and 
also to develop a better understanding 
of fluid-flow.”’ 

Applicants should be less than 30 years 
old and either an Associate or (preferably) 
a Junior Member of ASCE. Other con- 
ditions ruling the fellowship are given in 
the ASCE Official Register for 1956 
(page 145). Applications must be sub- 
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mitted to the Executive Secretary before 
May 1, 1957. They should include three 
copies of a summary of the applicant’s 
training, experience, and personal data 
with a recent photograph and an outline 
of his proposed research project; three 
copies of a letter from the department 
head appraising the applicant’s quali- 
fications for the project; one transcript 
of his academic record; and a record from 
a dean or similar officer certifying that 
the applicant is eligible for full-time gradu- 
ate study and that the proposed project 
has administrative approval. 

The applicant must submit this ma- 
terial through the appropriate faculty 
officer who in turn transmits it to the 
Executive Secretary of ASCE. Adminis- 
tration is in part through the institution 
which invites cooperation. The winner 
will be announced after the 1957 summer 
meeting of the ASCE Board of Direction. 


EJC Establishes 
Monthly Newsletter 


To keep both its member societies and 
engineering editors alert to its activities, 
Engineers Joint Council has just issued 
Vol. I, No. 1 of ‘‘Engineer,’’ a monthly 
newsletter. The informative one-page 
publication goes to Board members of 
constituent societies, chairman of local 
sections of constituent societies, editors of 
trade publications, irmen of local 
engineering societies, and editors of con- 
stituent society publications. 

Its purpose will be to provide a quick 
digest of EJC board and committee 
actions, which can be read at local meet- 
ings for the information of individuals, 
and a guide for editors in their search for 
news of the engineering profession as a 
whole. Items from EJC member socie- 
ties, which are of general engineering in- 
terest, will be welcome. They should be 
addressed to ‘‘Engineer,”’ in care of EJC, 
29 West 39th Street, New York 18, N. Y. 


Revised Manual on 
Shell-Roof Design 


A revised and corrected version of 
ASCE Manual of Engineering Practice No. 
31, covering ‘“‘Design of Cylindrical Shell 
Roofs,’* is now available. The new print- 
ing of this valuable and significant work in- 
corporates many improvements and cor- 
rections suggested by readers in the four 
years since the manual was first published. 
Copies may be obtained by using the 
coupon on page 123. 
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More Research Funds Available 
To Engineering Foundation 


Engineering Foundation will be able to 
take on more research projects with the 
income from a bequest for the benefit of 
the Foundation to United Engineering 
Trustees, Inc., custodian of the Founda- 
tion’s funds. The bequest of some 
$425,000 is currently being made available 
to United Enginering Trustees, Inc., from 
the estate of the late Edwin H. McHenry, 
civil engineer and railroad executive, of 
Ardmore, Pennsylvania, who died August 
21, 1931. 

In his will Mr. McHenry provided 
that upon the death of the last beneficiary 
his entire estate should go to United 
Engineering Trustees, Inc., which is 
empowered to pay the net income from 
it to Engineering Foundation for a period 
of thirty years. The will expressly 
stipulates that Mr. McHenry’s gift 
“constitute and be kept as a special trust 
fund for the furtherance of research in 
science and engineering’ and that it be 
dedicated to the memory of his wife, 
Blanche H. McHenry. At the expiration 
of the thirty-year period the principal of 
the fund held by United Engineering 
Trustees, Inc., may also be applied to 


Engineering Foundation research projects. 

A native of Cincinnati, Mr. McHenry 
was chief engineer for the Northern 
Pacific and Canadian Pacific railways at 
various stages in his career, and vice- 
president in charge of engineering of the 
New York, New Haven & Hartford 
Railroad. The electrification of the New 
Haven road, carried out under his direc- 
tion, was the first large-scale undertaking 
of its kind in the United States. He wasa 
member of the American Society of Civil 
Engineers and the Engineering Institute 
of Canada. 

Mr. McHenry’s bequest is especially 
timely, coming as it does when both 
government and incustry are stressing 
the need for more research in science and 
engineering. Engineering Foundation, 
which was established in 1914, currently 
administers the income from a $1,500,000 
fund dedicated to engineering research. 
Over the years the Foundation has made 
valuable use of the relatively modest 
income from this fund in launching and 
supporting new research programs, some 
of which have later developed into large 
and important projects. 


New Pipeline Division Begins Operation 


Not every day, or even every year, does 
the Society set up a new Technical Divi- 
sion. Its fourteenth and newest Divi- 
sion—the Pipeline—is now a going con- 
cern following formal inauguration cere- 
monies at the Pittsburgh Convention. 
The new Division, which is an outgrowth 
of the Pipeline Committee of the Con- 
struction Division, recognizes the ex- 
tensive development of the pipeline 
industry and its importance in the national 
picture. 

The Pipeline Committee has been ac- 
tive in Society affairs for several years. 
Its first technical papers as a Division 
will be presented February 19 and 20, 
1957, at the Society’s Jackson Convention 
(page 72). Other programs are already 
planned for the Chicago Convention in 
February 1958 and the Portland (Ore.) 
Convention in June 1958. 

The Division’s Executive Committee 
has been announced as follows: Eldon V. 
Hunt, chief engineer, Alberta Gas Trunk 
Line Co., Calgary, chairman; Arthur E. 
Poole, president, Hallen Construction 


Co., Island Park, N.Y., vice-chairman; 
Joseph B. Spangler, Transcontinental 
Gas Pipeline Co., Houston, secretary; 
Fred Culpepper, Jr., project manager, 
Ford, Bacon & Davis Construction Co., 
Alliance, Ohio; and Stanton E. Huey, 
consulting engineer, Monroe, La. 

In announcing the Division’s plans, 
Chairman Hunt said: ‘Many civil engi- 
neers are in the pipeline industry, which 
cuts across most phases of engineering 
represented by the Society. The Division 
is in the organization in which we ‘pipe- 
liners’ can, most effectively, coordinat< 
our work and technical progress with 
other fields of engineering.” 

The purpose of the Division is to ad- 
vance and correlate scientific knowledge 
and promote and coordinate economic 
development and construction of engi- 
neering projects in connection with the 
transmission of liquids, gases, or solids. 
It will also promote and further the mutual 
utilization of the established codes for 
pressure piping among pipeline, highway, 
and railroad groups and public authorities. 
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New Annual Report 


A copy of the new-style 1956 Annual 
Report, summarizing every phase of ASCE 
activity, has now been sent to every mem- 
ber of the Society. In authorizing the 
new expanded format, the Board specifi- 
cally endorsed the principle that an in- 
formed membership is a strong member- 
ship, and urged everyone to give the 
Report a careful review. 

In describing the accomplishments in 
such fields as technical publications, 
research, salaries, education, conditions 
of practice, international affairs, and 
many other areas of professional interest, 


the report emphasizes how many have 
voluntarily contributed to the progress 


being made in civil engineering. 

If for any reason you have not received 
your copy, you can get one free on request 
to headquarters. 


Technical Publications 
Handbook Available 


Persons writing papers for publication 
by the Society will expedite the review and 
publication procedure by complying with 
the requirements given in a new Technical 
Publication Handbook, which is available 
on request. The new pamphlet represents 
the joint effort of publications committee- 
men in each of the thirteen Technical Di- 
visions and the editors at Society head- 
quarters. 

Publication of a new Technical Publica- 
tions Handbook was necessary because of 
the many changes made in the method of 
producing and distributing the technical 
papers of the Society since the publication 
of Proceedings Paper No. 290 in October 
1953. Introduction of the Division Jour- 
nals and adoption of the photo-offset proc- 
ess of reproducing papers were among the 
major changes in publication policy dictat- 
ing the need for a new book of instructions 
to authors, reviewers, and editors. 

Copies of the Handbook may be ob- 
tained from Society headquarters. 
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NOTES FROM 


THE LOCAL SECTIONS 


(Copy for these columns must be received by the fifth of the month preceding date of publication.) 


Mid-South Section Holds Annual Meeting 


Nearly 250 Mid-South Section mem- 
bers thoroughly enjoyed the Section’s 
annual fall meeting, held in Vicksburg, 
November 1-3. As an index to the good 
size of the gathering, the entire Section 
membership is 531 scattered over a three- 
state area. The excellent technical pro- 
gram, the opportunity to tour the Water- 
ways Experiment Station, and the re- 
nownied hospitality of General Chairman 
James W. Dement and his committee of 
Vicksburg Branch members were compel- 
ling factors in the good turnout. Section 
Vice-President Fred R. Brown did the 
honors for President Larry Tvedt, who is 
on the sick list, and President Richard G. 
Ahlvin presided for his Branch. 

An Early Bird Party on board the 
steamer, “Sprague,” former ‘“‘Queen of the 
Mississippi,’ got the meeting off to a good 
start on Thursday night. 

Developments in concrete technology 
were discussed in Friday’s technical pro- 
gram by Thomas B. Kennedy, chief of the 
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Concrete Division of the Waterways 
Experiment Station, and F. W. Sims and 
L. R. Barnett, of the Little Rock Office of 
the Corps of Engineers. There were also 
interesting papers in a student competition 
with presentations by Ralphe J. Burcham, 
of the University of Arkansas (first prize); 
Charles Knott, of the University of Mis- 
sissippi (second prize); and Garland 
Wright, of Mississippi State College 
(third prize). E.S. Kirkpatrick, assistant 
to the Secretary, presented the prizes 
during the banquet. Vice-President Nor- 
man Moore was banquet toastmaster, and 
Professor Thomas Stallworth, of the 
University of Mississippi, was the princi- 
pal banquet speaker. Professor Stall- 
worth related his experiences in Italy 
where he was a Fulbright Scholar in the 
1955-56 academic year. 

New Section officers are R. W. Sauer, 
president; J. R. Bissett, vice-president; 
and Earl C. Meserve, secretary-treasurer. 


ASCE Vice-President Norman R. Moore 
(left) discusses with Prof. Tom Stallworth, 
of the University of Mississippi, his recent 
experiences in Italy as holder of a Ful- 
bright Award. Professor Stallworth was 
speaker at the banquet on November 2. 


Frederick R. Brown 
(left), retiring vice- 
president of the 
Mid-South Section, 
congratulates Ray- 
mond W. Sauer on 
his election as Sec- 
tion president. Sec- 
retary - Treasurer 
Earl C. Meserve 
looks on. 
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Why 


nothing but Asphaltic construction 


would do for this new approach to 
the Golden Gate Bridge... 


The difficult job of repaving and widening the 
Waldo Grade on U. S. 101 is completed. And 
traffic is now rolling on wide ribbons of velvet 
smoothness. 


Asphalt construction was picked for many 
reasons. The traditional ones, of course. First 
low cost. Fast working characteristics. Dura- 
bility. Smooth riding. Skid-resistance. Eco- 
nomical maintenance. 


But there was another important considera- 
tion, too. The added width of this project had 
to be constructed in steep, hilly terrain. Nearly 


all fills were the side fill variety. Thus, it was 
anticipated that some settlement would occur 
at the junction of the new fill and the original 
ground. 


Cracking did occur in the dense graded mix. 
Cracking that would have proved costly, time- 
consuming ... if not an insurmountable handi- 
cap... for any other paving material but 


Asphalt. 


With Asphalt construction, however, the 
cracking was filled . . . the wearing course laid 
... and smooth riding assured for generations. 


2 THE ASPHALT INSTITUTE, Asphalt Institute Building, College Park, Maryland 


According to the State of California’s 
own averages ... the savings effected 
by using Asphaltic Concrete on the 
new Waldo Grade Project were 
$78,564 per mile. Or... $290,115 for 
the 3.68-mile job. A whopping big 
43.8% saving! 


WILLIAM A. RUSSELL 
The paving of this out- 
standing Waldo Grade 
job was done by the 
A. G. Raisch Company 
... under the supervision 
of “Bill” Russell. Mr. Russell writes: 
“I have used Asphalt construction for 
25 years. I firmly believe that Asphalt 
can provide the finest surface any- 
where it is placed.” 


Ribbons of velvet smoothness . . . 
MODERN ASPHALT HiGHways 
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Ventures in Public Relations at Section Level 


V. G. THOMASSEN, President Philadelphia Section 


The civil engineer’s position in the com- 
munity and the vital need for public 
understanding and favor have too long 
been neglected in our thinking and plan- 
ning. Now, in the face of the engineering 
manpower shortage, the lessened interest 
in science and engineering on the part of 
our younger generation with its threat to 
our national safety, we find it imperative 
to review our numerous activities and in- 
vestigate the causes of the situation facing 
us. 

Since each Local Section in its own com- 
munity carries the responsibility of prop- 
erly representing the Society, the appro- 
priate publicizing of Section activities be- 
comes one of our most urgent obligations. 

The Philadelphia Section enjoys affilia- 
tion with the Engineers Club of Phila- 
delphia, which permits it to meet at and 
use the many facilities of its Club House. 
This affiliation it shares with 21 other or- 
ganizations, mostly local sections of na- 
tional societies. In the active and admit- 
tedly difficult task of competing for public 
favor with these affiliates, as well as hun- 
dreds of other and better known groups, 
we have followed the sage advice, “In 
Union There Is Strength.” 

Wherever possible, our committee co- 
ordinates its news releases with those of 
the public relations departments of large 
industrial corporations when their inter- 
ests are covered in our monthly programs. 
We have not hesitated to engage in joint 
activities with other groups at meetings 
or public affairs. In Philadelphia, engi- 
neers are privileged, from time to time, 
to be represented on a TV program, Don 
Bennett’s ‘‘The Big Idea,’’ and a radio 
program, ““Meet the Engineer,”’ sponsored 
by the AIEEand presented every Saturday 
night at 6:45 p.m. We have been tenta- 
tively advised that our Section will re- 
ceive an invitation to join a series of 15- 
minute TV programs, sponsored by a 
technical organization and publicizing the 
contributions by engineers to the nation’s 
development. 


The Right Committeemen 


The ferreting-out for committee per- 
sonnel of willing, aggressive, sales-minded 
individuals with ability ‘and with the nec- 
essary contacts has been an encouraging 
factor. This was evidenced, particularly, 
in one of our most successful ventures in 
community activity. Several years ago 
our Section was asked to share the burden 
of a survey of some 4,000 to 5,000 cen- 
trally located city buildings for possible 
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shelter against atomic attack. Along 
with and in competition with other organi- 
zations, our Section rose magnificently to 
its task. A one-letter appeal for volun- 
teers, with return post card, brought a 20 
percent response from our 400 dues-paying 
members. A concerted drive upon indus- 
trial, commercial, civic and other organi- 
zations produced a total volunteer force 
of some 250 engineers headed by the 
Philadelphia Section, which not only suc- 
cessfully completed its one-third share of 
the survey, but accounted for over 60 
percent of the total number of structures. 
The resultant publicity—a series of fea- 
ture articles by a leading reporter— 
emblazoned the survey, referred to it as a 
$150,000 contribution on the part of engi- 
neers, and spotlighted the part played by 
our Section and its 80 volunteer members. 

Another of our publicity triumphs was 
the Section’s follow-up of the Society’s 
campaign to determine the Seven Won- 
ders. Paced by ASCE headquarters, our 
Section’s enterprising public relations 
representative sold the idea to the Sunday 
editor of the Philadelphia Inquirer, and 
the day before our Atlantic City Conven- 
tion opened in June 1954 the Section's 
selections for the Seven Wonders were an- 
nounced in the Sunday Supplement. 
Here aggressive planning and salesman- 
ship won out over many competing attrac- 
tions for Sunday space. 

Each year our joint efforts in the Engi- 
neering and Technical Societies Council of 
Philadelphia have furnished speakers at 
local and suburban schools to encourage 
the study of engineering. Our Junior 
Members have a Speaker’s Bureau, which 
supplies speakers to Student Chapters on 
request. A junior and senior contact 
member is assigned to every college in our 
area with a Student Chapter. Joint ac- 
tion with neighboring universities and 
colleges in promoting and publicizing sym- 
posiums, active participation in the Joint 
Nuclear Congress to be held in Philadel- 
phia in the Spring of 1957 (under sponsor- 
ship of the Society and other organiza- 
tions), the arrangement of sight-seeing 
trips covering local construction projects, 
to which students, contractors, and inter- 
ested organizations are invited, suggest 
some of the many and varied types of pub- 
lic relations activities. 

Our Foundation Division has success- 
fully conducted an active study and dis- 
cussion group attended by geologists, con- 
tractors and others. As a result of this 
group’s ~vhaustive study of the use of 
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creosoted piles above the ground-water 
table and its recommendations to city 
authorities, it is expected that the build- 
ing code will ultimately be modified. 

The Section is further cooperating in a 
program of building code revisions through 
its group of local practicing consulting 
structural engineers, which it is expected 
will ultimately exer — profound influence 
on design and coi iction practices in 
Philadelphia. This . «ction group is the 
nucleus of a permanent committee. 


Cooperative Endeavors 


An employment bureau is operated by 
all the affiliates of the Engineers Club. 
This self-supporting operation is available 
to all engineers at lower cost than com- 
mercial employment agencies. Started 
as a philanthropic organization during the 
depression, the bureau has since become a 
regular agency and successfully continues 
to place engineers in brackets ranging from 
beginners’ salaries to well over $12,000 a 
year 

National Engineers Week, an activity 
sponsored by the National Society of Pro- 
fessional Engineers, gave us the opportun- 
ity to join in hailing our new Vice-Presi- 
dent Francis S. Friel as the Engineer of 
the Year (1956) in the Philadelphia area. 
This joint activity reached not only the 
news columns, but the editorial section of 
newspapers and Engineering News-Record 
and Crvit ENGINEERING. 

We look forward with hope to the day 
when, along with the signs on all construc- 
tion projects announcing the name of the 
contractor, the architect and the brick- 
layer, there will appear the name of the 
engineer; and when in real estate columns 
the engineer will receive his share of the 
credit to which he is entitled. Continued 
consideration of the value of this type of 
publicity, together with the urge to get it, 
will bring the rewards we seek. 

For our members, we have for years 
carefully nurtured our Section publica- 
tion, The News, an eight-page pamphket, 
published monthly during our eight- 
month season, which has served our Sec- 
tion nobly. Today The News has been 
discontinued. In its place we now are 
served by a new venture in the field of pub- 
lic relations. 

The Delaware Valley Announcer, a new 
and enlarged publication of the Engineers 
Club of Philadelphia, has undertaken to 
provide the service for its affiliated organi- 
zations that previously was obtained 
through their own smaller publications. 
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Bolted Frame 
For Nashville 
Building 


Here you have a bird’s-eye view of the 
steelwork for the 30-story home office 
building erected at Nashville for the 
Life & Casualty Insurance Company 
of Tennessee. The framework for 
the 409-ft structure, weighing about 
3,350 tons, was erected quickly and 
economically by means of bolting. 
Bethlehem High-Strength Bolts join 
the structural members. 

Bethlehem High-Strength Bolts are 
ideal for saving time in erecting struc- 
tural steel. The bolts are used with 
hardened washers, and are installed by 
a two-man crew, one using a holding 
wrench, the other a calibrated impact 
wrench. Installation is accomplished 
in seconds, yet each joint is tight 
and sound. 


OTHER ADVANTAGES 


High-strength bolting is relatively free 
from noise, as the impact wrench is less 
noisy than a riveting gun. Besides, 
there are no fire hazards involved, for 
the bolts are installed cold. 

Bethlehem High-Strength Bolts are 
made of carbon steel in a wide size 
range. They are heat-treated by 
quenching and tempering to meet the 
requirements of ASTM Specification 
A-325. For full details, drop a line to 
the nearest Bethlehem sales office. 


SEND FOR NEW BOOKLET 


We recently issued a 24-page, two- 

color booklet on high-strength bolting. 

It is profusely illustrated, and contains 

|: a wealth of material for reference. 
Write today for your copy. 


Architect: Edwin A. Keeble Associates, Inc.; Structural Engineer: Ross H. Bryan 
General Contractor: J. A. Jones Construction Co. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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The first issue contains around 100 pages 
—forty of them paid advertising pages 
costing about $500 each. Not just an- 
other engineering magazine and not a 
house organ, this new publication brings 
to all of the 25,000 certified engineer sub- 
scribers the message of industry, com- 
merce, banking, transportation, real estate 
and the myriad other activities of the 
Delaware Valley and tells the valley the 
story of the accomplishments of its engi- 
neers. It provides each affiliate a full 
column or more of editorial space for pub- 
licizing its activities and functions, to- 
gether with additional space for items of 
interest from their national organizations. 
The magazine is mailed free to all its 
certified subscribers—members of not 
only the 21 affiliated organizations but of 
additional groups affiliated in the venture 
Space and time do not permit a more 
detailed report or analysis of our public 
relations activities. Increasing vigilance 
is required to capture the many opportuni- 
ties offered for: (1) publicity through 
press, radio, and TV; (2) development 
of the contacts so eagerly welcomed by 
schools and colleges; and (3) participa- 
tion in community activities, cooperation 
with local authorities, and leadership in the 
maintenance of high-quality engineering. 
In closing I express my indebtedness to 
the past-presidents and board and com- 
mittee members of our Section who col- 
laborated in the preparation of this article. 
Guided by the experience of our national 
organization and our public relations con- 
sultant and eagerly seeking to learn of the 
numerous successful ventures of our 
brother Sections, the Philadelphia Section 
takes its place in the earnest effort to 
further the aims of our beloved Society 
and to bring to the attention of the nation 
at large the story of the accomplishments 
in war and peace of the ASCE engineer. 


(This article is based on Mr. Thomassen’s 
address at the Society's Pittsburgh Conven- 
tion, presented as part of a symposium on 
“The Civil Engineer and His Public Rela- 
tions,” with Frank L. Weaver presiding.) 


Scheduled ASCE Conventions 


JACKSON CONVENTION 
Jackson, Miss. 
Hotel Heidelberg 
February 18-22, 1957 
BUFFALO CONVENTION 


Buffalo, N. Y. 
Hotel Statler 
June 3-7, 1957 


ANNUAL CONVENTION 


New York, N. Y. 
Hotel Statler 
October 14-18 
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Junior Activities Committee of Kansas City Section reports on recent survey of profession 
as part of panel discussion of “‘Engineer Employer-Employee Relationships in the Kansas 


City Area” at Section’s October 9 meeting (page 86). 


Shown here, in usual order, are 


W. G. Richey, E. C. Balke, R. C. Bergendoff, J. G. Stinson, A. R. March, and R. E. Vansant. 
During the survey 684 questionnaires were distributed to engineers in the area, and 398 


were returned. 


The Arizona Section’s new Phoenix 
Branch, authorized for the convenience of 
Maricopa County members, will make a 
special effort to activate the many inactive 
Junior Members of the area. Prof. Amos 
Hoff, head of the engineering department 
at Phoenix College, was featured speaker 
at the organization meeting on October 9. 
His topic was the 24-in. reflector-type 
telescope recently intalled at the college. 


New Central Ohio Section officers are 
Charles B. Smith, president; Roy T. 
Underwood, first vice-president; Robert 
W. Duis, second vice-president; and 
Orison H. Jeffers, secretary-treasurer. 
All reside in Columbus. 


Many interesting phases of city plan- 
ning were brought out in a panel discus- 
sion highlighting the Cincinnati Section’s 
October meeting. The experts were 
George Hayward, executive secretary of 
the Citizens Development Committee, 
who discussed the citizen’s viewpoint and 
the opportunities for his participation; 
Herbert Stevens, director of planning for 
the city, who spoke on the Planning Com- 
mission and its activities; and Charles H. 
Stamm, director of urban development 
for the city, whose topic was urban re- 
newal. Ladislas Segoe, consulting engi- 
neer and city planner, moderated the sym- 
posium. Feaured speaker at the Novem- 
ber mecting was Gregory P. Tschebotarioff, 
authority in soil mechanics and professor 
of civil engineering at Princeton Univer- 
sity, who cleared up some of the problems 
involved in tunneling in soft ground. 


Of much interest to Cleveland Section 
members was the October meeting pro- 
gram, devoted to construction and in- 
stallation of two 20-in.-dia. pipelines 
across the Straits of Mackinac between 
St. Ignace and Mackinaw City. The 
speakers were Joe Traxell and Fred 
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Krause, respectively project superinten- 
dent and designer on the project for the 
Merritt-Chapman and Scott Corp. This 
strategic four-mile section: was the most 
difficult portion of the new 643-mile pipe- 
line extending from Superior to Port Hu- 
ron—an important project that makes it 
possible to move 120,000 barrels of oil a day 
from the Alberta oil fields to refineries at 
Port Huron and Sarnia regardless of 
weather. 


The Connecticut Section’s October 
meeting took the form of a guided tour of 
the Southern New England Telephone 
Company’s new Equipment Building at 
New Haven. Following a dinner in the 
company cafeteria, George M. Tomask, 
crossbar installation expert, and other 
members of the engineering department 
conducted the inspection of the building 
and explained construction features. 


The Dayton Section was host on Octo- 
ber 13 to the annual meeting of the Dis- 
trict 9 Council. The all-day business 
session—under Council Chairman Joseph 
C. Webber, of Toledo—was devoted to 
Society affairs and to Council activities 
at both Society and Local Section levels. 
Vice-President-Elect Norman R. Moore 
was featured speaker, and former Vice- 
President G. Brooks Earnest and former 
Directors Warren W. Parks and Clyde T. 
Morris led discussion from the floor. New 
Council officers, elected during the session, 
are W. G. Hamlin (Cincinnati Section), 
chairman; F. F. Schrader (Kentucky 
Section), vice-chairman; and C. H. 
Kurtz (Toledo Section), secretary-treas- 
urer. The program included a ‘“get- 
acquainted” party on Friday evening; 
a luncheon at the Engineers Club on 
Saturday featuring a color movie of tech- 
nical advances we may expect to see by 
1975; and a banquet and dance on Satur- 
day night. Prof. K. B. Woods, head of 
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POWER COMPANIES SELECT INGALLS 


Forty-six Electric Power Companies have 
chosen Ingalls to furnish steel for power 
Arkansas Power & Light Company iy houses located throughout the nation. 
The latest of these is a $3 million con- 

once me tract to fabricate and build the first privately 
financed atomic power generating station 
at Peekskill, New York, for Consolidated 
Edison Company. 

The Ingalls Iron Works Company, with 
years of experience in the field, is a spe- 
cialist in steel for power plants. Its facilities 
and advanced methods enable it to handle 
such major contracts with speed, economy 
and efficiency. 

For steel erection . . . there is The Ingalls 
Steel Construction Company which, in many 
instances, has erected the structural frame- 
work for these power houses. 

If your company is contemplating a new 
power house, or an addition to your present 
“Indiana & Michigan Electric Company — i power houses, Ingalls offers you its service= 
Indiana-Kentucky Electric Corporation ; fabricated steel, steel erection, or both. In- 
Jersey Central Power & Light quiries are invited. 


“Florida Power & Light 
“Georgia Power Company 
Gulf Power Company 


FAPRICATING iRON WORKS COMPANY 


STEEL IS 
OUR BUSINESS BIRMINGHAM, ALABAMA 
: SALES OFFICES: New York, Chicago, Pittsburgh, Houston, Atlanta, New Orleans 
PLANTS: Birmingham, Ala., Verona, Pa., North Birmingham, Ala., Decatur, Ala., 
Pascagoula, Miss. 
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Some of the 1,200 engineers attending the field trip to the Naval Ordnance Test Station 


at China Lake—sponsored by the Desert Area Branch of the Los Angeles Section on Oc- 
tober 13—view a rocket sled at the Supersonic Naval Ordnance Research Track blasting 
off on a 1,100-mph demonstration run, one of the highlights of the all-day trip. So enticing 
was the program that 2,315 requests for reservations were received. Another trip was 
arranged for the benefit of the group of almost 1,200 who had to be turned away. The 
Los Angeles Section aided the Desert Area Branch in its super-successful planning. Dean 
E. Stephan was chairman of the China Lake trip. 


the civil engineering department at Purdue 
told the banquet group about his con- 
struction experiences in the far North. 
A. M. Friend is president of the host Sec- 
tion. 


District 10 activities were reported at 
the Georgia Section’s November meeting 
by Warren S. Mann and Robert O. Harris. 
Gordon B. Dalrymple told about the Knox- 


ville Local Section Conference. Section 
President Byron A. Bledsoe addressed the 
October meeting of the Savannah Branch 
on the functions of ASCE Sections and 
Branches. Officers of the newly formed 
Albany Branch are Ralph S. Howard, Jr., 
president; George Jenkins, vice- 
president; and J. Roy Fraser, secretary- 
treasurer. James L. Lindsay is Branch 
editor. The industrial development of 
the Central Savannah River area was 


Mexico Section arranges special dinner meeting for ASCE delegation in Mexico City to 


attend Fourth Convention of UPADI (November issue, page 72). 


Shown here, in usual 


order, are Leopoldo Farias S., vice-president, Mexico Section; Miguel Montes de Oca, 
secretary-treasurer, Mexico Section; Gail A. Hathaway, Past-President ASCE; Enoch R. 
Needles, then President of ASCE; Lorenzo Perez Castro, president, Mexico Section; 
William H. Wisely, Executive Secretary of ASCE; W. N. Carey, Secretary Emeritus of 
ASCE; and Earle S. Sloan, past-president, Mexico Section. 
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discussed at the October meeting of the 
Central Savannah Vaijey Branch by Allen 
H. Douglas, executive director of the Com- 
mittee of 100. 


Forty years of engineering progress in 
Chicago were reviewed in the special pro- 
gram marking the Illinois Section’s 
fortieth anniversary dinner on October 11. 
Chicago Mayor Richard J. Daley led off 
with a glimpse of the Chicago of the future. 
He was followed by Virgil E. Gunlock, 
chairman of the Chicago Transit Author- 
ity, who reviewed the role of public con- 
struction in the development of our 
second metropolis. The role of private 
construction was covered by Carl A. Metz, 
partner in Shaw, Metz & Dolio. ASCE 
Director-elect Howard F. Peckworth was 
the able master of ceremonies. There 
was a turnout of about 225 members and 
their wives. Other recent Section doings 
include an inspection trip to the Calumet 
Harbor Development of the Chicago Re- 
gional Port District on November 3, and 
a Life Membership Luncheon on Novem- 
ber 9. The certificates went to Lawrence 
B. Baker, David A. Decker, Carroll R. 
Harding, William N. Mitchell, and Thomas 
E. Wetzler. 


The median annual earning for civil en- 
gineers in the Kansas City area in 1955 
was about $7,000, the average earning 
$9,140, and the average earning considered 
deserved, on the basis of experience and 
qualifications, $10,625. These are some 
of the findings of a significant survey re- 
cently completed by the Junior Activities 
Committee of the Kansas City Section. 
The Survey also showed that 89 percent 
of those questioned are satisfied with their 
profession. A total of 684 questionnaires 
was distributed to members, affiliates, 
and non-members, and 398 were returned 
answered. The results of the survey were 
reported at a recent Section meeting as 
part of a panel discussion on Engineer 
Employer-Employee Relationships in the 
Kansas City area. Members of the 
Junior Activities Committee are Robert 
E. Vansant, Allen R. Marsh, James G. 
Stinson, W. C. Richey, E. C. Balke, and 
R. C. Bergendoff. 


At the helm of the Maine Section’s 
Vermont Branch for the coming year are 
Reginald V. Milbank, president; Rein- 
hold W. Thieme, vice-president; and 
Stephen C. Knight, Jr., secretary-treas- 
urer. Louis M. Laushey is vice-president 
for the Section. The new slate was elected 
at the annual meeting of the Branch, held 
in Montpelier on November 1. Charles 
Parker, president of the parent Section, 
was principal speaker, with an illustrated 
talk on the construction of the Thule Air 
Force Base. The New Hampshire Branch 
was a recent host to the Section and its 
Branches at a dinner meeting at Littleton. 
The program highlight was a tour of the 
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lamming the 
Ouachita Rive 


CB&I fabricated and erected 17-ft. and 16-ft. diam. penstocks, 

a 55-ft. diam. by 149-ft. high surge tank and a 24-ft. 

diam. power conduit for Al Johnson Construction Company, 
Minneapolis, Minn., at the Blakely Mountain Dam, Arkansas. The 
dam, built for the Corps of Engineers, U. S. Army on the 

Ouachita River near Hot Springs, is a project of the 

Vicksburg District Corps of Engineers. 

CB&I has four strategically located plants with complete 
facilities to build steel plate structures for hydroelectric generating 
plants and water diversion projects. Our vast 
experience and our craftsmen enable us to design, fabricate and 
erect structures to your most rigid specifications. 

Write our nearest office for further information. 


Section of one of the penstocks 
fabricated and assembled by 
CB&I at Blakely Mountain Dam 
near Hot Springs, Arkansas. 


Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit * Houston 
New York * Philadelphia * Pittsburgh © Salt Lake City * San Francisco 
Seattle * South Pasadena * Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. 
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Prominent at joint meeting of Philadelphia Section and the American Public Works Associa- 
tion, held early in October, are (left to right) Myron G. Mansfield, senior partner, Morris 
Knowles, Inc., Pittsburgh, and the featured speaker; Philadelphia Section President Victor 
G. Thomassen; Frank X. Robinson, president, Philadelphia Chapter, APWA; ASCE Director 
Oliver Hartwell; Ernest Brooks, secretary, APWA; and Gerald E. Arnold, deputy water 
commissioner, City of Philadelphia. Mr. Mansfield’s talk dealt with the city’s Torresdale 


Filter Plant. 


Connecticut Power Company’s new 150,- 
000-kw faydroelectric station on the Con- 
necticut River. David Campbell, project 
design engineer of Ebasco Services, Inc., 
explained the construction and operating 
features. 


An inspiring program on the National 
Highway Program with special application 
to Maryland ushered in the Maryland 
Section’s first meeting of the fall season on 
October 10. The guest speakers were the 
Hon. George H. Fallon, Congressman from 
Maryland and author of the all-important 
Federal Highway Act of 1956 (the Fallon 
Bill) and John N. Robertson, president 
of the American Road Builders Associa- 
tion and technical adviser to Congressman 
Fallon. In his long career in government 
Congressman Fallon has been responsible 
for much important road legislation. He 
is currently acting chairman of the Com- 
mittee on Public Works and chairman of 
the Sub-Committee on Roads. 


For its October meeting the Metropoli- 
tan Section responded to popular demand 
for a repeat performance of a panel-dis- 
cussion type of program that proved very 


popular last year. The topic was soils 
investigations as a necessary preliminary 
to engineering, planning, and design. 
The experts, representing three universi- 
ties, were Professors Joseph S. Ward, of 
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Cooper Union; Donald M. Burmister of 
Columbia University; and T. William 
Lambe, of Massachusetts Institute of 
Technology. 


New North Carolina Section officers, 
elected at a meeting held in Charlotte on 
October 12, are James F. Pou, Charlotte, 
president; L. E. Wooten and W. F. Bab- 
cock, Raleigh, vice-presidents; and C. R. 
McCullough, Raleigh, secretary-treasurer. 


There was a turnout of about 45 mem- 
bers and guests of the Puerto Rico Section 
for a recent meeting co-sponsored by the 
District Public Works Office of the Tenth 
Naval District. In the featured talk on 
“Guided Missiles and Their Influence on 
Naval Sho~:-Based Establishments,” Re- 
tired Rear Admiral Victor W. Buhr out- 
lined the history of rockets from their 
origin in China, through experiences with 
the V-1 and V-2 rockets developed in the 
recent war, to the postwar guided mis- 
siles of the ‘‘Regulus’’ and ‘Sparrow’ 
types. Admiral Buhr is now a member 
of the Norfolk, Va., firm of Clark, Buhr, 
and Nexsen, which is currently engaged 
by the Navy on the design of guided mis- 
sile facilities at the Naval Station in 
Puerto Rico. 


The San Diego Section has voted to 
support a projected monthly publication 
of the San Diego Engineering Council. 
Featured speaker at the Section’s Septem- 
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More scenes from the Texas Section’s fall 
meeting, held in Austin on October 4 and 
5 (November issue, page 82). Retiring 
President Walter Porter (right in top photo) 
turns over the gavel of office to his succes- 
sor, Prof. Walter L. Moore, of Austin. In 
view immediately above Ellis Mitchell, of 
Corsicana, Tex., presents Section’s oldest 
award of merit to Robert J. Potts, of Austin, 
its oldest living past-president. One of the 
program highlights was a talk on “The 
Impact of Peaceful Uses of Atomic Energy" 
by the Hon. George R. Brown, member of 
the Joint Congressional Panel on Peaceful 
Uses of Atomic Energy. 


ber meeting was Capt. A. D. Hunter, civil 
engineer and public works officer for the 
Eleventh Naval District, who outlined 
the District’s construction program for 
1956-1957. 


Members of the Spokane Section at- 
tending the October meeting heard Carl 
Dion, member of the H. E. Bovay, Jr., 
consulting engineering firm, discuss the 
firm’s investigation into the Omak and 
Goose Lake Water Storage and Power 
Project. 
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FAST, ECONOMICAL BRIDGE CONSTRUCTION 


with 
ARMCO STEEL 
| PIPE PILING 


Exposed Pile Bent Construction 
Saves Time 

° Saves Formwork 

Saves Materials 


These three bridges illustrate some of the ad- 
vantages of exposed pile bent co:siruction with 
. Armco Steel Pipe Piling. See how Armco Pipe 


Piling helped solve both engineering and construc- Formwork is held to a minimum, time and materials saved. 
ti bl Here concrete is poured in Armco Pipe Piles for New Mexico’s 
oe. Prearees. Alameda Bridge across the Rio Grande River. 


Pile bent construction is easily adapted to large bridges or With most jobs there is no need to divert the stream or de- 
small ones like this structure in Eau Claire County, Wisconsin. water the site. Cast-in-place Armco Pipe Piles stay water-tight 
Pipe Piling used here was 14-inch diameter, .188” wall thick- under the impact of driving. Water is no problem. 

ness. The wide range of diameter-wall thickness combinations 

of Armco Piling makes it easy to specify exactly what you need. Writ e u S 


for complete data, Armco Drainage 
& Metal Products, Inc., 3726 Curtis 
Street, Middletown, Ohio. Subsidiary 


¢ 9 of Armco Steel Corporation. In Can- 
pRMCO AR M Cc O P | at E P | LI N G ada: write Guelph, Ontario. Export: 
WW? The Armco International Corporation. 
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NEWS BRIEFS... 


Seasonal Construction Decline Reported for October 


NEW CONSTRUCTION ACTIVITY 


| 
| 
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V 
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Outlays for new construction declined 
seasonally in October to $4.1 billion, ac- 
cording to preliminary joint estimates of 
the U. S. Departments of Commerce and 
Labor. Nevertheless, this figure was 
slightly above the previous October high 
set last year. 

With the exception of private housing, 
most major construction categories con- 
tinued strong. Expenditures for private 
industrial plants, highways, public utili- 
ties, office buildings, sewer and water 
facilities, churches, and public schools were 
at an all-time October high. The value of 
work put in place on new private housing 
declined more than seasonally to a level 14 
percent below the October record of a year 
ago. 

On a seasonally adjusted basis, new con- 
struction activity thus far in 1956 has been 
at rates indicating that this year’s total 
will exceed $44 billion, compared with $43 
billion last year. Actual expenditures for 
the first ten months of 1956 ($37 billion) 
were 3 percent above the corresponding 
1955 figure. 

Spending for ali types of private con- 


Construction activity declines seasonally in 
October to $4.1 billion—a figure slightly 
above the previous October high set last 
year. 


Sewerage System Construction Needs Set at $22 Billion 


Capital investment of $14.1 billion to in- 
crease public sewerage system facilities and 
expenditures of $8 billion to offset ob- 
solescence will be needed over the next 
20 years to provide for adequate service in 
collecting and treating sewage for the ex- 
panding population of the United States, 
according to the Water and Sewerage In- 
dustry and Utilities Division of the 
Business and Defense Services Administra- 
tion, U. S. Department of Commerce. 
Present capital investment in public 
sewerage system facilities is estimated at 
$19.9 billion in the “Summary of Infor- 
mation on Public Sewerage Systems— 
Capital Investment Values,” recently is- 
sued by the Division. The required capital 
outlays would increase this figure to $34 
billion by the end of 1975. 

Information collected by the Division 
from all available sources indicates many 
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inadequacies in facilities, particularly in 
sewage-treatment plants needed to meet 
present standards of treatment to abate 
stream pollution. To provide fully for 
adequate collection and treatment would 
require an estimated expenditure of $5.8 
billion. Further expenditures of $8.3 bil- 
lion will be required over the 20-year pe- 
riod to expand these public sewerage facili- 
ties to an extent estimated sufficient to 
serve the population growth with its in- 
creased rate of water usage, and to main- 
tain appropriate control of stream pollu- 
tion. 

The Division’s estimates are based upon 
an anticipated increase in the population 
of the United States from about 164.6 
million in 1955 to 206.6 million in 1975. 
Copies of the summary, priced at 10 cents 
each, are available from the Department 
of Commerce, Washington 25, D. C. 


struction combined totaled $25.7 billion 
during the January-October period this 
year, about the same as the 1955 record for 
these months. Gains over the year in new 
non-residential building and utilities con- 
struction compensated for the $1.3 billion 
drop in new private housing. 

Public construction outlays during the 
first ten months of this year ($11.3 billion) 
were 7 percent above the corresponding 
1955 figure, mainly because of sizable in- 
creases in highways and in sewer and water 
facilities, virtually all of which are state 
and locally owned. Activity on federally 
owned projects showed a moderate decline 
this year, as advances in military facilities 
and conservation and development work 
failed to offset the decline in construction 
of installations for the Atomic Energy 
Commission. 

The Federal Government spent almost 
20 percent more this year than last for 
grants-in-aid on state and local construc- 
tion. However, the proportion of federal 
funds included in the types of projects 
which are given federal aid under prevail- 
ing statutes—principally school and hos- 
pital building and highway work—is still 
relatively low. During the first ten 
months of this year, federal grants con- 
stituted about 4 percent of total outlays 
for state and local schools, 7 percent for 
hospitals, and 15 percent for highways. 


Engineer Shortage 
Reported Increasing 


Despite the graduation of 30,000 engi- 
neers last year, the backlog of engineering 
vacancies at local public employment offices 
rose substantially during the year, accord- 
ing to the Labor Department’s Bureau of 
Employment Security. In August, the 
Bureau reports, local public employment 
offices had 6,400 engineering vacancies, for 
which they were seeking applicants 
through intensified out-of-area_recruit- 
ment. This compared with 4,200 such 
vacancies in August a year ago. 

The backlog of job orders for engineers 
increased steadily from early 1954 to May 
of this year, when vacancies listed with the 
employment service reached the record 
postwar high of 6,700. As June engineer- 
ing graduates entered the labor market, 
the number of vacancies dropped to 6,100 
in July, but moved up to 6,400 in August. 
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Upper view shows Missouri River Bridge at Leavenworth, Kans., winner in Class I 


for bridges with spans of 400 ft or more. 
ft costing over $500,000. 


Sixteen bridges in ten states have been 
chosen from 80 entries as the most beauti- 
ful bridges in the country opened to traffic 
in 1955, in the American Institute of Steel 
Coustruction’s 28th Annual Aesthetic 
Bridge Competition. Stainless _ steel 
plaques will be affixed to the top winners 
in four classes, and Honorable Mention 
Certificates go to the remaining twelve. 

Top honors go to four structures. The 
winner in Class I, for bridges with spans 
of 400 ft or more, is the Missouri River 
Bridge at Leavenworth, Kans., which was 
chosen for the highest award in its class 
“because the clean, simple, repetitive 
design gives a feeling of gracefulness to 
the double arch.” The structure was 
designed by Howard, Needles, Tammen 
& Bergendoff. The arch spans were 
fabricated by the Kansas City Structural 
Steel Company, and the approach spans 
by Missouri Valley Steel, Inc. The 
owners are the city and the Kansas and 
Missouri State Highway Commissions. 

In Class II, for bridges with spans 
under 400 ft, costing over $500,000, top 
honors go to the Ohio Turnpike Bridge 
over the Cuyahoga River, which was 
designed by the J. E. Greiner Company 
and fabricated by the Bethlehem Steel 


AISC Awards Prizes for Beautiful 
Bridges Opened to Traffic in 1955 


Right-hand photo depicts Ohio Turnpike 
Bridge over Cuyahoga River, winner in Class II, for bridges with spans under 400 


Company. The jury stated that it, 
“Liked the unusual design of the two 
separate roadways because of the inter- 
esting use of materials in juxtaposition.” 

Old State Route 8 Bridge, over Ohio 
Turnpike No. 1, southeast of Cleveland, 
is the winning entry in Class III for bridges 
with fixed spans under 400 ft, costing 
less than $500,000. Howard, Needles, 
Tammen & Bergendoff was the designer, 
and Allied Structural Steel Companies 
the fabricator. In the opinion of the 
jury, ‘‘The simple arch, springing from 
rock abutment to rock abutment, is a 
masterful expression of truth, character 
and beauty.” 

The winner in Class IV, for movable 
span bridges, is the Welfare Island Bridge, 
spanning the East River from Queens to 
Welfare Island. New York City owns 
the structure, which was designed by 
Tippetts - Abbett - McCarthy - Stratton, 
and fabricated by the Harris Structural 
Steel Co. The jury applauded the 
“rounded treatment of the towers .. .” 

Honorable Mentions, in Class I, have 
been awarded to the Jefferson City- 
Missouri River Bridge, designed by 
Sverdrup & Parcel, Inc.; the Fort Henry 
Bridge over the Ohio at Wheeling, W.Va., 


designed by Howard, Needles, Tammen 
& Bergendoff; the Tappan Zee Bridge 
across the Hudson hetween Tarrytown 
and Grandview, designed by Madigan- 
Hyland; and the Barnhart Island Bridge 
designed by Praeger-Kavanagh. 


Winners of Honorable Mention in 
Class II are the Cattaragus Creek Bridge 
at Springville, N.Y., designed by the 
New York State Department of Public 
Works; the Queens Boulevard Bridge of 
the Long Island Expressway, designed 
by Ammann & Whitney—Clarence C. 
Combs; the Distribution Structure Over- 
head Addition at Oakland, Calif., designed 
by the California Division of Highways; 
and the Colorado River Bridge at Moab, 
Utah, designed by Woodruff & Sampson. 

Honorable Mentions in Class III go to 
the Snake River Bridge near Alpine, Wyo., 
designed by the Bureau of Reclamation; 
the Archibald Avenue Bridge, Riverside 
County Line, California, designed by the 
Bridge Department of the California 
Division of Highways; the Blue Bridge 
over Johnson Street, Cumberland, Md., 
designed by the Maryland State Roads 
Commission; aud the Hoover Dam 
Bridge in Franklin County, Ohio, de- 
signed by K. E. Dumbauld. 


Top honors in Class III, for bridges with fixed spans costing less than $500,000, go to Old State Route 8 Bridge (at left) over Ohio Turnpike. 


In Class IV, for movable span bridges, winner is Welfare Island Bridge (at right), spanning East River from Queens to Welfare !sland. 
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Jochenstein hydro project on Danube River has twin locks on right (Bavarian) side. 


plant (center) has five units yielding 920 million kwhr annually. 


length of 755 ft, and are closed upstream by sluice gates and downstream by miter gates. 


Head bay is 1,640 ft long and 328 ft wide. 


Germany and Austria Build Danube Hydro Plant 


In a joint effort, Germany and Austria 
have recently completed a power plant 
downstream of the German city of Passau 
on the Danube, where that river forms the 
border between Bavaria and Austria. 
This hydro plant, Jochenstein, has been 
equipped with five generating units yield- 
ing a power output of 920 million kwhr 
annually. The energy thus produced is 
fed into the grids of the two border states 
and shared equally between them. 

The preparatory work was carried out 
jointly and the cost of materials, supplies 
and erection were borne by both parties. 
Construction work was done by the Don- 
aukraftwerk Jochenstein A.G., an inter- 
governmental company of the two neigh- 
boring states. Jochenstein is the first of 
the 14 development stages envisaged along 
the Austrian Danube, of which only 
Ybbs-Persenbeug is at present under con- 
struction. 

The powerhouse is designed for an over- 
all. turbine intake of 61,500 cfs. Five 
Kaplan turbines have been installed, each 
with a capacity of 39,400 hp and an ab- 
sorption capacity of 12,300 cfs. The net 
head amounts to 31 ft 6sin. The turbines 
are directly connected to synchronous 
generators of 35,000 kwa and 9,000 kv 
each. On the platform five transformers 
of 35,000 kva each (9 phase at 220 kv) 
have been mounted. 

The weir consists of six openings with a 
free width of 78 ft 8 in. each, separated by 
pillars. They may be closed by double 
hooked sluices and by stop-logs. The stop- 
logs of the weir openings as well as those of 
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the locks and the powerhouse are operated 
by a floating crane of about 100-ton ca- 
pacity. 

The powerhouse is connected with the 
left river bank by two bridges, and there is 
a walkway over the weir pillars. 

The backwater basin, 18.6 miles long, 
required the construction of extensive 
revetment masonry. To increase the avail- 
able head, the tailwater was deepened by 
some 3 ft 11 in. over a distance of about 
4.3 miles. 

During the whole construction period, 
uninterrupted navigation had to be main- 
tained. For this reason the work was car- 
ried on successfully in four construction 
pits. 

Among the difficulties encountered in 
building this plant were the flood flows of 
July 1954, the worst that had occurred in 
4& years. Other difficulties were caused 
by the catastrophic ice formation which 
occurred in January and February 1956. 
Both of these natural catastrophies were 
overcome without great loss and damage 
to the installations. 

Construction work, which began in 
1952, was completed in a relatively short 
time. On April 1, 1955, partial storage was 
initiated. On July 1, 1955, the first three 
generating units, and in August 1956 the 
remaining two generating units, were put 
in operation. 


(The information on which this item is 
based was supplied by Dr. Erwin Konig- 
shofer, engineer of Vienna.) 


Power 


Locks have usable 


Ohio Turnpike Story 


The detailed story of the $326,000,000 
Ohio Turnpike—from legislation to opera- 
tion—is told in the Ohio Turnpike Report, 
which has just been released by Ohio State 
University as one of its Engineering 
Monograph Series. Theodore J. Kauer, 
M. ASCE, chief engineer for the Ohio 
Turnpike Commission from 1952 to 1956, 
is the author. The 150-page report in- 
cludes material of interest to contractors, 
law enforcement and safety officials, and 
lawyers, as well as detailed technical in- 
formation. 

Copies, priced at $6.00 each, are avail- 
able from the University Press, Ohio State 
University, Columbus 10, Ohio. 


Seles Announce Their 
New Award Winners 


Guy F. Atkinson, M. ASCE, of San 
Francisco, and Louis R. Perini, of Fra- 
mingham, Mass., have been named as the 
1957 recipients of the awards given an- 
nually by the Moles, New York society of 
heavy construction men, for “‘outstanding 
achievement in construction.” They are 
the seventeenth pair of winners in a series 
that started in 1941 and included former 
President Herbert Hoover, Robert Moses, 
Admiral Ben Moreell, the late Gen. Brehon 
B. Somervel, Peter Kiewit, and Harvey 
Slocum. 

The award, which is considered the high- 
est honor in the American construction in- 
dustry, is given annually to one member of 
the Moles and one non-member. The new 
awards will be presented at the annual 
Moles Awards Dinner, to be held at the 
Waldorf-Astoria on February 7. 

Mr. Perini, the member winner, is presi- 
dent of B. Perini & Sons, a company that 
has figured in many of the largest tunnel 
and dam jobs in the East in the past 
twenty years. He is also president of the 
Milwaukee Braves baseball team, and a 
past-president of the New England Road 
Builders Association. 

Mr. Atkinson is board chairman of the 
Guy F. Atkinson Company, which has per- 
formed more than a hundred major con- 
tracts in this country and overseas, in- 
cluding Grand Coulee Dam, McNary Dam 
and Powerhouse, and the atomic energy 
plants at Hanford, Wash. He isa past- 
president of the Associated General Con- 
tractors of America. 


Louis Perini 


Guy Atkinson 
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Economic Limits of 
Truck Weight Explored 


Three phases of investigation into the 
economic factors affecting future size and 
weight specifications for highway freight 
vehicles were reported at a meeting of the 
Highway Research Board’s Committee on 
Economics of Motor Vehicle Size and 
Weight, held in Washington on October 
at. 

One phase of the study, which is being 
conducted in several states outside city 
delivery areas, is concerned with determin- 
ing operating costs of different types of 
freight vehicles with different load capaci- 
ties. The aim of this part of the study is 
to establish the degree to which unit costs 
of transporting freight are reduced as gross 
vehicle weight allowances are increased. 
It is expected that the study also will re- 
veal the point of diminishing returns in so 
far as gross weights of freight vehicles are 
concerned. 

For the second phase of the study, which 
deals with highway transportation de- 
mands in terms of weight, there was ex- 
plained a new way of handling published 
statistics relative to transportation of 
commodities. The third phase of the in- 
vestigation is exploring methods of de- 
veloping costs of constructing and main- 
taining highways for different levels of 
gross vehicle weights. The preparation of 
a schedule of gross vehicle weights, with 
accompanying vehicle types and axle 
weights in the range of those planned for 
in the AASHO Road Test, was approved. 
It is believed that from such a schedule it 
may be possible to develop national trends 
showing how highway costs increase with 
increasing levels of gross vehicle weights. 

The committee is made up of repre- 
sentatives of motor carriers, truck and 
trailer manufacturers, state highway de- 
partments, Bureau of Public Roads engi- 
neers, and other interested groups. Chair- 
man and secretary of the committee are 
Carl C. Saal and Hoy Stevens, both of the 
Bureau of Public Roads. 


Tennessee Plans 65-Mile 
System of Expressways 


The Tennessee Department of High- 
ways has awarded a contract to Harland 
Bartholomew & Associates, St. Louis city 
planning firm, to make a preliminary engi- 
neering report and prepare plans and 
specifications for some 15 miles of express- 
way, to be constructed in the Memphis 
area of Shelby County. Clark & Daily, of 
Urbana, IIl., to be associated with the St. 
Louis firm in carrying out the contract for 
the Tennessee Highway Department, will 
have primary responsibility for the struc- 
tural design of bridges and culverts. 

Harland Bartholomew & Associates is 
opening an office in Memphis to expedite 
completion of plans for the 15-mile, $15,- 
000,000 expressway section, which will be 
part of a projected 65-mile interstate high- 
way system planned for the area. 
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This new Orcoa plant at McKeesport, Pa.—erected and operated under contract by the 
Organic Corporation of America, Pittsburgh—houses a process that takes the city’s entire 
accumulation of raw garbage, trash, and waste and transforms it into rich organic fertilizer. 
The operation, which takes from 14 to 21 days, eliminates the double work of collecting 
garbage and trash and separating it. All material is pulverized in grinders, and rapidly 
decomposed by injection of special enzymes. The entire operation is odorless and smoke- 
less and involves no residue. Developed by the H. G. Burr Company, the Orcoa process is 
the result of over four years’ research and experiment. 


Portable Plastic Dome Features Quick Disassembly 


This 117-ft plastic geodesic dome features quick, easy disassembly for transport by plane. 
Fabricated and erected by the Washington Aluminum Company on its Baltimore premises 
(where it is shown), the dome was later disassembled for delivery by airplane to the U. S. 
Marine Corps for prototype functional testing as a portable aircraft hangar or repair shop. 
It stands 46 ft high and is 117 ft across at the base. The covering includes 1,112 fiberglas 
pyramids, some of which are shown in place. The “clearspan” dome has no supports ex- 
cept for the shell. The ginpoles surrounding it are part of the erection equipment and are 
removed when the dome is completely assembled. The dome breaks down into 80 major 
triangles, which in turn break down into three leg trusses, about 22 ft long, plus a number 
of extruded members that receive the plastic skin. The dome was designed by R. Buckmin- 
ster Fuller. 
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Factory Converts Garbage Into Fertilizer 
: 


Giant Machine Sorts Stone for Rock-fill Dam in Colorado 


Nearly three-quarters of a million cubic yards of rock is required in construction of Mont- 
gomery Dam, which will augment the Colorado Springs water supply by 18 mgd. Two 
ten-hour shifts and an unusual machine that sorts stone are at work two miles up in the air 
on this $2,300,000 project, which will impound runoif from the Blue River Project, diverted 
through the Continental Divide. From Montgomery Reservoir the water will run through a 
75-mile-long, 30-in. pipe to city reservoirs in the Pikes Peak area. Located six miles south 
of Alma, Colo., at an altitude of 10,700 ft, Montgomery Dam will be the highest in the coun- 
try in point of elevation. It is a rock-fill structure with waterproof membrane of asphaltic 
concrete—first of its kind to be built in the United States. To ensure the porous toe re- 
quired for proper drainage, the contractor is using a ‘‘Wobbler”’ feeder to sort fines from 
oversize rock. A product of the Universal Engineering Corp., Cedar Rapids, Iowa, the 
feeder was originally developed for heavy-duty screening in taconite mining. A set of 
bars on the bottom of a hopper give a rocking tumbling motion to the quarry material 
dumped on them. The bars are oval in cross section and set alternately vertical and 
horizontal. They maintain the same relative positions as they turn. The effect is a thor- 
ough churning that separates the fines which fall through the bars and are carried away on 
a belt. The oversize material is chuted into trucks and carried to the dam. The wobbler 
handles nearly 500 tons an hour, rejecting material under */, in. The Fisher Contracting 
Company, Phoenix, Ariz., is the contractor. 


International Irrigation Congress to Meet in U.S. 


Delegates of 34 member countries of the 
International Commission on Irrigation 
and Drainage will assemble in San Fran- 
cisco next spring for the Commission’s 
Third Congress—the first to be hela in the 
United States. Previous congresses were 
in India in 1951 and in Algeria in 1954. 

The United States National Committee 
will be host to the San Francisco Congress, 
which will meet in the Sheraton-Palace 
Hotel, April 29-May 4. Walter E. 
Blomgren, Denver consultant, is chairman 
of the committee, and Prof. Frederick L. 
Hotes, of the University of California at 
Berkeley, is chairman of the San Francisco 
committee making local arrangements. 

A large attendance is expected because 
of growing concern with water problems. 
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The program will cover papers on four 
topics: canal linings; soil-water relation- 
ship in irrigation; hydraulic structures on 
irrigation and drainage systems; and the 
interrelation between irrigation and drain- 
age. New practices, equipment, and ma- 
chinery will be on exhibit during the week- 
long program. Two weeks of study tours 
will follow the technical meeting, giving 
visitors the opportunity to see both private 
and public water developments in the 
United States and the plants that manu- 
facture irrigation equipment. 

Information about the Third Congress 
may be obtained from the United States 
National Committee, International Com- 
mission on Irrigation and Drainage, Post 
Office Box 7826, Denver 15, Colo. 


Protection for 
Engineer’s Plans 


A Superior Court jury in Los Angeles 
County recently awarded damages of $50,- 
000 to Bent H. Cardan, structural engi- 
neer and general contractor of West Holly- 
wood, Calif., whose building plans and 
specifications were illegally copied and 
used without authority. The award is 
said to be unprecedented in California 
records, and the first time that plans and 
specifications, developed over many years 
by an engineer and general contractor, 
have been accorded the respect due copy- 
rights and patents. 

The defendants were Murray Stern, 
owner of the apartment house built from 
the plans and specifications; the Green 
Brothers Construction Co.; and J. B. 
Dodge, draftsman. 


Building Code for Midwest 


A new building code designed to meet 
requirements and climatic conditions of the 
Midwest States will be issued early in 
1957. The Midwest Conference of Build- 
ing Officials, with headquarters in Indian- 
apolis, is the sponsoring organization. In 
announcing the code, Executive Director 
John V. Gallagher stated that it will be 
available to cities and communities of the 
Midwest states for adoption around 
January 1. 

The new code, which will be identified 
as ‘Volume I, Midwest Building Code,” 
will contain provisions regulating the 
construction of buildings of all types and 
occupancies based on minimum require- 
ments. It will be simple in form, assuring 
ease of administration. 


New Facilities for 
AEC’s Nevada Test Site 


Holmes & Narver, a consulting firm 
with headquarters in Los Angeles, has been 
designated by the Atomic Energy Com- 
mission as architect-engineer for major 
test facilities at the Commission’s Nevada 
Test Site. The contract will include de- 
sign and supervision of construction of 
facilities, such as towers, bunkers, in- 
strumentation stations and the like. 
Since 1948 Holmes & Narver has been the 
principal contractor for the AEC’s Eni- 
wetok Proving Ground in the Pacific, 
where it has designed and built more than 


- $25,000,000 worth of permanent improve- 


ments in addition to test structures. 

The Burns & McDonnell Engineering 
Co., of Kansas City, Mo., is architect- 
engineer for the new technical area at the 
test site, and the Reynolds Electric & 
Engineering Company will continue as 
architect-engineer for permanent base 
facilities there. 
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The Gurley Engineers Level 


VARIABLE POWER EYEPIECE 
Permits adjustment of magnifi- 
cation when illumination changes 


NON-METALLIC 
EYEPIECE CAP 
(for comfort in 
extreme weather) 


HAZE FILTER— 
Improved image 
contrast under 
nearly all light 
conditions 


LEVEL ADJUSTING NUTS—Positive 
opposing nuts hold adjustment 


TANGENT SCREW opposed by leaf- 


Wye or Dumpy Types 


LEVEL VIAL—Finely-ground, 


COVERED GLASS RETICLE— 
sensitive, uniform in movement 


Cross lines on glass. Covered 
for protection and easy cleaning 


SUPERIOR OPTICS—Made in 
Gurley's optical department to 
precise standards; coated for 
greater light transmission 


STURDY CONSTRUCTION 
giving protection—and rigidity 
to maintain adjustment over a 
long period 


PATENTED ENCLOSED 


LEVELING SCREWS— 
Replaceable unit, screw and 
bushing 


type spring; smooth, continuous operation 


NON-METALLIC HEADS for leveling, 
tangent, clamp and pinion screws (for 


comfort in extreme weather) _— STANDARD 31 in.-8 thread 


eet Ww base plate and tripod head 


LONG TAPERED CENTERS—accurately 


fitted; free movement at all wenscexta * EXTRA RIGID TRIPOD 


Model 372 Dumpy Level 


be 


W.&L.E. GURLEY, TROY, N. Y. 
GUORLEY 


| 
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Photo shows a column with cast-steel lifting collar in place. 


Completed slab was raised to 
tops of columns by 24 lifting jacks powering threaded rods connected with collars. 


Recent construction of a concrete roof 
for a one-story plant of the Standard Tool 
and Manufacturing Co. at Lyndhurst, 
N. J., was expedited by use of the lift-slab 
method. The roof was cast on the floor 
slab and lifted into position 26 ft above 
grade. The middle and largest of the three 
slabs comprising the roof is 216 ft long by 
150 ft wide—three-quarters of an acre in 
area—and weighs 1,400 tons. It is said to 
be the largest and heaviest lift slab ever 
raised. 

Corrugated fiber-board boxes formed 
the waffle-like underside of the slab, which 
is 16 in. deep. Lightweight concrete, 
weighing 108 Ib per cu ft and with an 
average strength of 3,500 psi, was made of 
Lelite-expanded shale aggregate with 
plastiment as the admixture. The record- 
size slab was lifted by hydraulic jacks 
mounted on top of 24 colu.ins spaced on 
40-ft centers. Lifting was regulated from 
two control consoles. 

Powers and Kessler were the architects, 
and Garfinkel and Warenberg (both of 
New York) the consulting engineers. Fred 
J. Brotherton, Inc., was the general con- 
tractor, and the New England Lift-Slab 
Corp., raised the slabs. 


N 


R ROBINSON ROWE, M. ASCE 


COLUMN 


“I have a couple of questions,” an- 
nounced Joe Kerr. 

“I ask the questions around here,” 
blurted Professor Neare. ‘‘You’d better 
have the answers, or hush.” 

“T won’t hush, but I’ll change my ques- 
tions to interpretations of your question 
and let you call me wrong if I am.” 

“I asked for a triangle with integral 
sides and an area of an acre; how could 
you misinterpret that?” 

“Well, you asked for a better shape than 
88 X 1122 X 1166 ft. Also, it was located 
in Heron Acres, which sounds like a sub- 
division of a swamp. Ina swamp, I'd like 
a shallow lot with long frontage on the 
highway, like one 109 X 1341 X 1430.” 

“That’s a nice one for a one-hole golf 
course,’”’ conceded the Professor, 
Heron Acres isn’t aswamp. It’s...” 

-“Let me tell him,” begged Al E. Dayde. 
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“To a surveyor like me, Heron was the 
chap who made surveying a profession 
2000 years ago. His dioptra anticipated 
my transit and his formula 


A —a)(s — b)(s — 0) 


is still the best for computing the area of a 
triangle from its sides.” 

“And,” added Cal Klater, ‘triangles 
with rational sides are called Heron tri- 
angles, because he was the first to write of 
them. For your problem, A = 43,560 and 
you ask for integers a, b, c. If we let 
=2+x%, 
where x, y and g are the semi-tangents to 
the inscribed circle, the Heron formula be- 
comes A = 


Vxyo(x + y + 2) = 43,560. 


Solving for x: 


Qe = V(y + 2)? + 87,1202/yz — (y + 2) 


Fig. 1. Heron acres may be scalene or 
isosceles, but none are right. 


which reduces the complete problem to 
that of finding values of y and z to make 
the quantity under the radical a perfect 
square. The sets 10,99 and 22,66 give the 
sliver lots already described. New sets 
11,440 and 99,99 give the isosceles and 
44,220 and 99,176 the scalene lots shown in 
Fig. 1. I like the 275 X 319 X 396-ft lot 
the best.” 

“T don’t blame you,” agreed the Profes- 
sor. “‘At least it takes the least fencing.’’ 

“But not the least surveying,” com- 
plained Al. ‘I’m going to make 198 X 
880-ft blocks in Heron Acres and set 
stakes at the corners and center. Then the 
5 stakes will give me 4 isosceles acre lots. 
That’s efficiency!”’ 

“Every man to his own business,’ ruled 
the Professor. ‘‘I was hoping for a larger 
block for our next problem, but the situa- 
tion really developed in an older subdivi- 
sion that was already built up. 

“In this older subdivision, there are 5 
houses between Ames and Barr; Case lives 
in the middle one. There are 2 houses 
between Barr and Dunn and 3 between 
Ames and East. Farr is as far from Dunn 
as he is from Ames. Barr lives in the 5th 
house east of East. Who lives farthest 
from whom?” 


[Kerrs, Klaters, and Daydes were Flo 
Ridan (Charles G. Edson), Ad L. Pate 
(G. H. Wilsey), Richard Jenney, H. 
Francis Finch, Emerson Boyd Jr., Donald 
E. Milks, Al Gorithm (L. E. Goodman and 
A. R. Robinson), Thatchrite (Guy C. 
Thatcher) Kum Pewter (Walter Steinbruch), 
and Julian Hinds. R. M. Carmany and 
W. I. Stemwell also solved the September 
problem. | 
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a Record-Size Lift Slab Raised on New Jersey Project 
_ Dy , 
\| es 
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109 1430 


YOU 
SUSPENSION 
BRIDGES 


It depends mostly on your own requirements. In other words, the suspension 
bridge is not limited to the monumental, long-span highway crossing alone, 
but can be used to advantage for a multitude of purposes and for a large variety : 
of spans. From the tiny footbridge to the great highway bridge, they represent at The - sep cig tin 
a field in which Roebling has served the engineering profession for over a hei 
century with specialized technical knowledge, materials and, when necessary, rcstoanygiints fi Petiencat cut 
tion to a major highway crossing 
construction services. of the developed Gable 
In addition to huge structures such as the George Washington and Golden Sti ds Spb? ag Brid 
Gate Bridges, suspension bridges of all types and sizes have proved the : fened Suspension on 
Designed and erected by Roebling. 
economical solution for contractors, manufacturers and utilities; parks, estates, 
playgrounds, golf courses, at river and ravine crossings; connections between 2 Apipeline bridge that carries 
buildings, for access to control points at dams and power stations — to mention natural gas across the Brazos 
only a few applications. River in Texas. Designed by 
Whatever you contemplate; overhead support of material conveyors, of | Mathews and Kenan, Consulting 
pipes, or of power lines; moving men from one plant point to another or crossing Engineers; erected by Pittsburgh- 
a ravine to the 16th tee, you will do well to take advantage of Roebling’s vast Des Moines Steel Company. 
experience in suspension systems of all types. 
Our facilities, in the creative as well as the material sense, are at your 
disposal. Write to Bridge Division, John A. Roebling’s Sons Corporation, 


Trenton 2, New Jersey. 
ROE E 


JOHN A. ROEBLING'S SONS CORPORATION, TRENTON 2, N. J. 
Branch Offices in Principal Cities Subsidiary of The Colorado Fuel & Iron Corporation 
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DECEASED 


Robert Usher Andrews (M. ’56), age 
65, sanitary engineer for the City of Fort 
Worth, Tex., died at his home there re- 
cently. Mr. Andrews had been in re- 
sponsible charge of the city’s Sewage Col- 
lection System since 1927. During this 
29-year period, the mileage in the system 
grew from 290.2 miles to its present 1176.3 
miles. Earlier Mr. Andrews was party 
chief, main inspector, and engineer in 
charge of water filter plant enlargement for 
the city. He studied civil engineering at 
the University of Texas and was a World 
War I veteran. 


Thomas A. Berrigan (M. ’42), age 61, 
engineer and lawyer of Boston, Mass., died 
at his home in Westwood, Mass., recently. 

Mr. Berrigan retired 
last year after 20 
years as director and 
chief engineer of the 
Boston Metropolitan 
Sewerage Works to 
open an office for the 
practice of law and 
engineering. Hewas 
senior engineer for 
the Boston Transit 
Department from 
1925 to 1934. Mr. 
Berrigan was a grad- 
uate of Massachu- 
setts Institute of Technology, class of 1916, 
and received his law degree from North- 
eastern in 1930. He also served as chair- 
man of the Merrimack Valley Sewerage 
Board of Boston 


Francis Rigdon Berry (M. ’30), age 75, 
retired assistant chief engineer with the 
American Water Works and Electric Co. of 
New York City, died recently at his home 
at Cocoa, Fla. Mr. Berry was associated 
with his company from 1914 until his re- 
tirement in 1948, and was in responsible 
charge of the engineering department of 
the waterworks division. 


Hans Christie (M. ’24), age 83, retired 
structural engineer with the Columbia 
Steel Company, Los Angeles, Calif., died 
at his home there recently. Mr. Christie 
was a civil engineering graduate of Trondh- 
jem Technical College, and had an ad- 
vanced degree from Zurich Polytechnic In- 
stitute. After seven years with Norwe- 
gian State Highways he came to the 
United States. From 1904 to 1909 he was 
erection engineer for Milliken Brothers, of 
New York, on projects in the United 
States, Mexico, South America, and Ja- 
pan, and from 1909 to 1927 he supervised 
field erection and design of erection equip- 
ment for the American Bridge Company 
in Pittsburgh. His specialty was trans- 
mission towers, and he was co-author of an 
American Bridge Company book on the 
subject. Mr. Christie joined Columbia 
Steel in 1927 and retired in 1940. 


Frederick B. Duis (M. ’11), age 85, re- 
tired principal engineer with the U. S. 
Engineer Office in Cincinnati, Ohio, died 
at his home there recently. Mr. Duis was 
with the U. S. Engineer Office from 1905 
until his retirement in 1940. He had been 
assistant engineer and principal engineer 
on design, construction, operation and 
maintenance of locks and dams and chan- 
nel improvements. 


Jack Jones Hinman, Jr. (M. ’31), age 
68, Colonel, U. S. Aimy Corps of Engi- 
neers (retired), died at his home in Iowa 
City, Iowa, recently. He was a 1911 
graduate of Butler University, and re- 
ceived a civil engineering degree from the 
University of Iowa in 1937. For a num- 
ber of years he was on the faculty of the 
University of Iowa, where he was assist- 
ant director of the state Epidemiological 
Laboratories and associate professor and 
chief, Water Laboratories Division. Long 
an officer in the Iowa National Guard, he 
was inducted in World War II as chemical 
officer of the Chemical Warfare Service, 
with the rank of Lieutenant Colonel, and 
stationed at Fort Belvoir. 


Jehn Jacob Konrad (M. ’55), age 49, 
since 1946 chief of the Construciion Divi- 
sion of the Army Corps of Engineers, Hunt- 
ington (W. Va.) District, died at his home 
at Huntington recently. A graduate of 
West Virginia University, class of 1930, 
Mr. Konrad had spent his career in the 
Corps of Engineers, which he joined 
shortly after his graduation. He had been 
resident engineer and chief of several sec- 
tions, and had worked on the Bluestone 
Flood Control Dam, Parkersburg Flood 
Wall, Dewey Flood Control Dam and the 
Portsmouth, Ohio, Flood Wall. 


Edmond Alston McNatt (A.M. ’44), 
age 47, chief engineer of Turnpike Engi- 
neers, Arlington, Tex., died at his home 
there recently. Before joining Turnpike 
Engineers two years ago, Mr. McNatt 
was for seven years airport engineer with 
the Civil Aeronautics Administration at 
Fort Worth, Tex. Earlier (1937 to 
1947) he was highway engineer with the 
Public Roads Administration (now the 
Bureau of Public Roads) in Washington, 
D.C. His assignments with the PRA in- 
cluded conducting transportation and 
highway economic studies of six Latin 
American countries to aid the United 
States in formulating its highway policy 
for other countries of the Western Hemis- 
phere. He was a civil engineering gradu- 
ate of the University of Texas, class of 
1931. 


Leopold J. Mensch (M. ’05), age 80, 
civil engineer and contractor of Evanston, 
Ill., died at his home there recently. A 
graduate of the Imperial Technical College 
of Vienna in 1894, Mr. Mensch worked on 
the design of steel and reinforced concrete 
for buildings, suspension and arch bridges, 
and viaducts in Vienna and England. 
From 1900 to 1947 he had a civil engineer- 
ing and contracting practice in Chicago, 


Ill., specializing in reinforced concrete 
work. He contributed many technical 
papers in the structural design field to 
ASCE Technical Publications. 


Henry L. Moeller (M. ’17), age 70, vice- 
president and chief engineer of the Jarka 
Corp. of New York City, died at his home 
in Millburn, N. J., recently. A graduate 
of Cornell University, class of 1907, Mr. 
Moeller was an engineer with the Martini 
& Huneke Co. of America for 14 years— 
first in Europe and later as chief engineer 
in New York on the design of safe storage 
and distribution of inflammable liquids. 
He was chief engineer for the Mercur 
Corporation, Port Newark, N. J., from 
1928 to 1938, joining the Jarka Corp. in 
the same capacity in the latter year. Mr. 
Moeller was a retired Brigadier General 
in the New Jersey National Guard, and 
during World War II served as Inspector 
General of all New Jersey units. 


John W. Oehmann (M. ’26), age 73, 
Brigadier General, U. S. Army (retired) 
and inspector of buildings for the District 
of Columbia from 1924 to 1946, died re- 
cently at his home at Ormond Beach, Fla. 
General Oehmann served in the Mexican 
campaign and was a munitions officer in 
World War I. He was made deputy 
building inspector in 1919 and building 
inspector five years later. In 1941 he was 
called to active service with the 121st 
Engineers, which he commanded in Eng- 
land for one year. After serving in the 
United States for two years, he resumed 
his duties as building inspector in 1944. 
He was said to have handled $400 million 
in District construction. 


Alger E. Rush (M. ’41), age 57, for the 
past two years associate in the engineering 
and architectural firm of Nielsen and 
Rush, Inc., of Nashville, Tenn., died at his 
home there recently. For nineteen years 
prior to this association, Mr. Rush was 
with the Tennessee Valley Authority as 
associate engineer, highway engineer and 
construction superintendent in the high- 
way and railroad divisions. Earlier, he 
was with the North Carolina Highway 
Commission for eleven years. Mr. Rush 
received his civil engineering degree from 
Clemson College in 1920. 


Donald J. Sadar (J.M. ’52), age 25, 
Corporal, U. S. Army Corps of Engineers, 
died at Fort McClellan, Ala., on October 
13 after a brief illness. A native of Den- 
ver, Colo., he received a B. S. degree in 
civil engineering in 1952 and a M. S. degree 
in irrigation engineering in 1955 from 
Colorado A & M College. He joined the 
army in 1954 and since 1955 had been as- 
signed to the Waterways Experiment Sta- 
tion at Vicksburg, Miss. Prior to enter- 
ing the service, he was an engineer with 
the Agricultural Research Service at Fort 
Collins, Colo. 


James Henry Knowles (M. ’19), age 
80, retired division engineer of the San 
(Continued on page 100) 
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for joints in concrete, metal 
and other construction materials 


Igas Joint Sealer is a tough, resilient, non-meltable 
mastic installed after concrete hardens — simply and 
easily. Igas does not dry out or become brittle with 
age. It is easily installed in vertical, horizontal and 
overhead joints, and forms a continuous watertight 
seal, even at the junctions of joints. Igas is available 
in four consistencies which are effective over a wide 
range of temperatures. 


2 BASIC DESIGNS SOLVE MOST JOINT PROBLEMS 


TYPE A—Face Pressure 


Water Reservoirs 
Swimming Pools 
Tanks 

Parking Decks 


Basements 
Tunnels 
Retaining Walls 


PRESSURE 


Write or call today for full recommendations, specifi- 
cations, and architectural details. There is no obliga- 
tion, of course. 


SIRA CHEMICAL CORPORATION 


PASSAIC, NEW JERSEY 


DISTRICT OFFICES: BOSTON *® CHICAGO © DALLAS © DETROIT © PHILADELPHIA © PITTSBURGH © SALT LAKE CITY * WASH- 
INGTON, D.C. * MONTREAL, CANADA * VANCOUVER, CANADA © PANAMA CITY, PANAMA © DEALERS IN PRINCIPAL CITIES 
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Deceased 
(Continued from page 98) 


Antonio (Tex.) Division of the Southern 
Pacific Railroad, died there recently. A 
graduate of the University of Wisconsin in 
1899, Mr. Knowles spent several years 
with the U. S. Coast and Geodetic Sur- 
vey in Alaska and the Western States. 
His 30 year career in the railroad field 
was spent as an engineer mainly with 
the Southern Pacific Railroad and the 
Western Pacific. Mr. Knowles retired in 
1945. 


Roy Stanley Swinton (M. ’36), age 70 
for more than thirty years on the faculty 
of the University of Michigan, died sud- 
denly on October 20 in Jakarta, Indone- 
sia, where he was a member of a University 
of Kentucky team working on contract 
with the University of Indonesia. He 
was on terminal leave from the University, 
where he was associate professor of en- 
gineering mechanics. Professor Swinton 
was well known in American and Far 
Eastern educational circles and, as a 
young engineer, planned the first engineer- 
ing courses for the University of the 
Philippines. He had been in charge of 
construction of foundations for the Lin- 
coln Memorial in Washington. 


Vernon Gregg Watters (A.M. ’13), age 
70, retired vice-president of Consolidated 
Naval Stores Co., Sebring, Fla., died 
there recently. An engineering graduate 
of Iowa State College, class of 1907, Mr. 
Watters subsequently became a junior 
engineer in the Corps of Engineers Office 
at Jacksonville, and later worked on 
construction of the Panama Canal. 
He had been engineer and vice-president 
of the Savannah River Lumber Co., at 
Savannah, Ga., and from 1933 until his 
retirement in 1943 was on the executive 
staff of Consolidated Naval Stores Co. 


Abraham Underhill Whitson (A.M. 
06), age 78, civil engineer and surveyor of 
Flushing, N. Y., died at his home there 
recently. He was a graduate of Cornell 
University, receiving his civil engineering 
degree in 1899. Early in his career Mr. 
Whitson was associated with the Flushing 
Department of Parks. For the past 40 
years he had a surveying firm in Queens, 
N. Y., and was city surveyor of Flushing. 


Lloyd Otto Zapp (M. ’53), age 42, senior 
supervising civil engineer with the Humble 
Oil & Refining Co., Houston, Tex., died 
there on October 17. Mr. Zapp was a 
civil engineering graduate of Texas Agri- 
cultural & Mechanical College, class of 
1934, and shortly thereafter joined the 
Humble Oil & Refining Co. In World 
War II Mr. Zapp served in Europe as 
Battalion Commander in the U. S. Army 
Engineers. He returned to Humble Oil 
in 1946 as supervising civil engineer. 


RECENT 
BOOKS 


(added to the Engineering Societies 
Library) 


Architectural Graphic Standards 


This reference volume by Charles George Ramsey 
and Harold Reeve Sleeper for architects, builders, 
civil engineers, and others interested in building 
gives the standards and facts needed to deal with 
a wide range of types and phases of construction. 
The new edition has been thoroughly revised, and 
it has been rearranged into twenty-three sections 
covering such topics as foundations; wood, steel, 
concrete, and masonry construction; hardware; 
interior finishes; mechanical equipment; and 
landscaping. (Fifth edition, 1956. John Wiley 
and Sons, Inc., 440 Fourth Avenue, New York 16, 
758 pp., $18.50.) 


Architectural Refresher for Professional 
Engineers’ License 


This booklet by J. D. Comstance and F. J. 
Ferrucci contains sketches illustrating typical 
answers to questions that have been asked in past 
years in the architectural section of Part I, Struc- 
tural Planning and Design, of the New York 
State Examinations for professional engineers. 
Layouts of warehouses, garages, shopping centers, 
private houses, industrial buildings, etc., are in- 
cluded. (John D. Constance, 625 Hudson Ter- 
race, Cliffside Park, N.J., 1956. 25 p., $2.50.) 


ASTM Standards on Mineral Aggregates 
and Concrete 


This compilation includes the iatest specifica- 
tions and methods of tests for crushed stone,‘ 
crushed slag, gravel, and light weight aggregates; 
ready mixed concrete; air entraining admixtures; 
brick and block pavement materials; concrete 
curing material; expansion joint fillers; cement; 
and concrete reinforcing steel. (American Society 
for Testing Materials, 1916 Race Street, Phila- 
delphia 3, Pa., 1956. 302 pp., $3.75.) 


Atmospheric Pollution, Its Origins and 
Preventions 


This is a general approach to the subject, in- 
tended to provide engineers, public health offi- 
cials and other interested readers with a founda- 
tion for more technical studies. It includes dis- 
cussion of fuels, fuel burning appliances, and 
industrial processes as sources of pollution, as 
well as information on measurement, distribution, 
effects, and remedial measures. This edition in- 
cludes a new chapter covering pollution in fogs, 
pollution from nuclear reactions, and recent 
trends in Great Britain. A bibliography has also 
been added. A. R. Meetham is the author. 
(Pergamon Press, Inc., 123 East 55th St., New 
York 36, 1956. 302 pp., $11.00.) 


Bibliographic Survey of Corrosion 1952- 
1953 


Summaries of over 3000 references on corrosion 
and corrosion prevention are arranged in the 
following main groups: general, testing, charac- 
teristic phenomena, corrosive environments, pre- 
ventive measures, materials of construction, 
equipment, and industries. The references are 
indexed by subjectsand by authors. Anappendix 
has been included to aid the user in locating and 
obtaining copies of foreign or domestic journals or 
articles. (Published by National Association of 
Corrosion Engineers, 1061 M & M Bidg., Houston 
2, Tex., 1956, 382 pp., $12.50.) 


Chambres D’Equilibre 


Part I of this mathematical treatment of hydro- 
electric plant surge tanks analyzes the effect of 
various conditions such as the dimensions of the 
upstream reservoir, the angle of the surge tank 
riser, etc. In Part II a method of rapid calcula- 
tions is developed based on “‘relative values,’’ ex- 
pressing by a few parameters the coordinated 
variables of similar systems. ‘The graphical as 
well as the analytical representation of the 
method is given. The author is André Gardel. 
(F. Rouge & Cie., Lausanne, Switzerland. 
1956. 158 pp., Sw. Frs. 24.85.) 


Computers; Their Operation and Applica- 
tions 


Basic information is presented on the ele- 
ments, reliability, maintenance, advantages, 
and limitations of analog and digital computers, 
including large-scale and miniature types. 
A fairly extensive section on applications gives 
brief notes on a wide range of actual and poten- 
tial, business, military, and other .uses of com- 
puters. The authors are Edmund C. Berkeley 
and Lawrence Wainwright. (Reinhold Publish- 
ing Company, 430 Park Ave., New York 22, 
N. Y. 366 pp., bound $8.00.) 


Colloquium on Fatigue. (International 
Union of Theoretical and Applied Me- 
chanics, Stockholm, 1955.) 


The present volume edited by W. Weibull and 
F. K. G. Odqvist contains the thirty-five papers 
presented at the Colloqium in full, with discus- 
sions. Among the topics dealt with are statistical 
theory of fatigue, cumulative damage, mechanism 
of fatigue, velocity of fatigue cracks, fatigue at ele- 
vated temperatures, and fatigue at combined 
stresses. About half the papers are in English, 
the remainder in French or German. The subject 
index is given in all three languages. (Springer- 
Verlag, Berlin. 1956. 339 pp. bound. DM 
46.50.) 


Decken aus Fertigbauteilen 


The two reports by Otto Graf and Gustav Weil 
contained in this publication present the results of 
full-scale tests on floors of pre-cast structural 
parts: 1. Tests of the bond between pre-cast 
reinforced concrete beams and the concrete cast 
in place four weeks later. 2. Tests on light steel 
girders for reinforced-concrete floors. (Deutscher 
Ausschuss fiir Stahlbeton, Heft 119. 1955, 
Wilhelm Ernst & Sohn, Berlin. 1955. 36 pp. 
DM 10.40.) 


Die Cross-Methode und Ihre Praktische 
Anwendung 


This treatise on the Hardy Cross method of 
structural analysis by Richard Guldan is presented 
in three parts: fundamental information needed 
for a thorough understanding of the method and 
its application; thirty-four specific examples 
worked out in detail, of practical applications 
dealing with buildings and bridge structures; 117 
pages of tables and graphs for ready reference. 
(Springer-Verlag, Wien. 1955. 422 pp., $17.15.) 


(Continued on page 102) 


Library Services 
Engineering Societies Library books may be 
borrowed by mail by ASCE members for a 
small handling charge. The Library also 
prepares bibliographies, maintains search 
and translations services, and can supply 
photoprint or microfilm copies of any items 
in its collection. Address inquiries to 
Ralph H. Phelps, Director, Engineering 
Societies Library, 29 West 39th Street, 
New York 18, N.Y. 
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CONCRETE PIPE 


provides strength, durability and 
economy for: 


WATER LINES. Concrete pipe’s great structural 
strength, tight joints and uniformly dense structure 
prevent leakage. There is no tuberculation and less 
incrustation to impair hydraulic efficiency. Concrete 
pipe minimizes taste, odor and dirty water difficul- 
ties and is not affected by electrolysis. 


SEWERS. Concrete pipe sewers have served for more 
than 100 years. They have the durability to render 
years of economical service, the strength to sustain 
heavy overburdens. Their smooth interior finish 
resists abrasion, assures maximum Carrying capacity. 


CULVERTS. Concrete pipe provides real economy in 
culverts. It is a good investment because of its 
moderate first cost and exceptionally long life. Con- 
crete pipe culverts have been proved by long service 
under thousands of miles of federal, state and county 
highways and roadbeds of many leading railroads. 


PORTLAND CEMENT ASSOCIATION 
33 West Grand Avenue, Chicago 10, Illinois 

A national organization to improve and extend the uses of portland cement 

and concrete... through scientific research and engineering field work 
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Architect: 
Outcalt, Guenther & Associates, 
Cleveland, Ohio 


One of the world’s most smoothly 
functional layouts for handling air 
passenger traffic is housed in Cleve- 
land’s new Hopkins Airport Ter- 
minal. To help maintain this high 
level of efficiency, the baggage 
room is equipped with Kinnear 
Steel Rolling Doors. 

The space-saving coiling upward 
action of Kinnear Doors has made 


a half century of progress in build- 
ing design, such as this new ter- 
minal represents. 

Every foot of floor and wall space 
surrounding Kinnear Rolling Doors 
— within an inch or two of the 
door curtain, either inside or out- 
side the building — is fully usable 
at all times. 

When closed, the rugged curtain of 
interlocking steel slats (originated 


them top choice through more than. 


New $5 Million Cleveland Air Terminal Features 
Kinnear Rolling Doors 


by Kinnear) provides extra protec- 
tion against theft, intrusion, vandal- 
ism, storm, accidental damage, and 
fire. When raised, it clears the en- 
tire opening and stays out of reach 
of damage by wind or vehicles. 


Highest resistance to rust and cor- 
rosion is assured by Kinnear’s 
heavy-duty hot-process galvanizing, 
which applies a full 1.25 ounces of 
pure zinc per square foot of metal, 
by ASTM standards. 


Kinnear Rolling Doors are built 
any size. Motor operation with 
push-button control also available. 
Write for the Kinnear catalog, 


The KINNEAR Mfg. Co. 


1080-90 Fields Avenue, Columbus 16, Ohio 
1742 Yosemite Ave., San Francisco 24, Calif. 
Offices and Agents in 
Ali Principal Cities 
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Recent Books 
(Continued from page 100) 


Der Gleislose Erdbau 


Part I of this book by Giinter Kiihn on earth- 
moving equipment describes the principal types 
and discusses their effective application. Part II 
deals with the planning, calculation, and organiza- 
tion of earthwork projects. Part III considers 
the economic aspects of such operations. Both 
caterpillar and wheeled types are covered, and 
considerable theoretical information is included 
along with the practical details. (Springer- 
Verlag, Berlin., 1956. 375 pp., DM 39.00.) 


Digital Differential Analyzers, An Applica- 
tions Manual for Digital and Bush Type 
Differential Analyzers 


Added to this edition are over a hundred pages 
of new material covering trajectory problems, 
simultaneous algebraic equations, partial dif- 
ferential equations, complex functions, conformal 
mapping, etc. The first part of the manual, a re- 
print of the second edition, shows the basic inte- 
grator mechanisms for the generation of exponen- 
tial, trigonometric, algebraic, and inverse trig- 
onometric functions. The author is George S. 
Forbes. (Third edition, 1956. Published by 
George F. Forbes, 10117 Bartree Ave., Pacoima, 
Calif. 154 pp., $7.50.) 


Engineering Fluid Mechanics 


The chief aim of this book by Charles Jaeger is 
to present the methods of analysis and calculation 
required in using water for power. The four ma- 
jor sections of the book deal with fundamental 
hydraulic principles, steady flow, unsteady flow, 
and flow in underground strata. Particular at- 
tention is paid to basic hydrodynamic equations, 
open-channel flow, surge tanks, and water ham- 
mer. Numerous bibliographical footnotes are in- 
cluded. The book is a revised and enlarged ver- 
sion of Technische Hydraulik, published in Ger- 
man in 1949 and in French in 1954. (Translated 
from German by P. O. Wolf. Published by 
Blackie and Son, Glasgow, Scotland. 529 pp., 
60s.) 


Foundations Design and Practice 


Broad in scope, this reference manual by EI- 
wyn E. Seelye provides the practicing engineer 
and student with the knowledge of theoretical 
design principles, practical construction tech- a 
niques, and field conditions necessary for the de- 
sign of a wide variety of structural types: bridge 
piers and abutments, foundations for pipes, 
embankments and pavements, retaining walls, 
etc. Such phases of the subject as subsurface ex- 
ploration, inspection, specifications, estimates, 
contracts, and costs are fully treated, and tables 
of design data and criteria as well as numerous 
detailed drawings are used to supplement the 
text. (John Wiley and Sons, Inc., 440 Fourth 
Avenue, New York 16, N. Y. Various Paging, 
bound, $16.00.) 


Grund- Und Wasserbau in Praktischen 
Beispielen Volume I 


This first volume of a practical treatise on 
foundation and hydraulic engineering by Otto 
Streck is in two parts: a discussion of foundation 
soils, covering their origins, types, methods of 
investigation, and foundation difficulties; de- 
tailed presentations of 17 practical problems in 
soil mechanics dealing with sheet piling, massive 
foundations, pile foundations, hydrostatic pres- 
sure, compressed-air caissons, ground water 
movement, etc. (Second edition, 1956, Springer- 
Verlag, Berlin. 416 pp., bound, DM 31.50.) 


(Continued on page 104) 
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GET THE JOB DONE 


Hiitte 


Faster ... at Lower Cost tis 


ume of this standard German handbook for engi- 
neers are statics; wood, steel, and concrete con- 
struction; water supply and sewage; heating and 
ventilating; construction machinery; city plan- 
ning; dams; tunnels; foundations; bridges; and 
highways. In this edition, some textual revisions 
have been made, some new material is supplied 
in a supplementary section, and a new section 
covering prestressed concrete and compound con- 
struction has been added. (28th edition, 1956. 
Wilhelm Ernst und Sohn, Berlin. 1,616 pp., 
DM 42.00.) 


Hydraulics Refresher for Professional 
Engineers License 


These selected examination questions by John 
D. Constance, with worked out solutions, deal 
with hydrostatics, hydrodynamics, circular ori- 
fices, weirs, flow through open channels, pipe flow, 
and centrifugal pumps. Concise reviews of each 
subject precede the illustrative problems. New 
topics included in this edition are specific gravity 
and density relations; valve testing conversions; 
branch piping networks; and nozzle horsepower. 
(Second edition, 1956. Published by John D. 
Constance, 526 Hudson Terr., Cliffside Park, 
N. J. Various pp., $3.00.) 


Modern Brickmaking 


This revision of a classic in the field by Alfred 
B. Searle is a detailed exposition of all the better- 
known processes, machines, and equipment in 
use in Great Britain and Europe, with some ref- 
erence to American practice. Chiefly intended 
as a guide to the selection of plant and production 
methods, the book emphasizes practical con- 
siderations in dealing with clays and non-clay 
materials; digging and preparation of clays; 
selection of factory site and manufacturing proc- 
esses; hand and machine molding; the stiff- 
plastic, semi-plastic, and dry processes; kilns; 
and the manufacture of special types of bricks. 
Numerous revisions have been made to take into 
account advances made in recent years. (Ernest 


Air lines, water lines, dredging lines or vent lines — where- 
ever there’s a job for pipe, you’ll be time and money ahead $12.50.) 


with dependable Naylor Spiralweld. 


Because it is light in weight, this distinctive pipe is easier Ordinary Non-Linear Differential Equa- 
to handle and install. You don’t have to “baby” it because 
Naylor pipe is stronger and safer due to the exclusive lock- 


seamed, spiralwelded structure. analytical methods for the solution of engineering 
problems, this text covers equations readily in- 
tegrable; equations having periodic solutions; 
Installation is further simplified and costs reduced when the equivalent linear equation; equations having 


j s periodic coefficients; the method of slowly vary- 
you use the one-piece Naylor Wedge-Lock coupling to con- ing amplitude and phases; and graphical and 
nect Naylor lines. numerical solutions. Among the new topics 

treated in this edition are phase trajectories, sta- 
bility criteria, and fluid flow in two dimensions. 


Get the facts today on this proved, practical way to speed The author is N. W. McTachlen. (Second edi- 
tion, 1956, Published by Oxford University Press, 


up pipe line operations in construction service. Ask for - 114 Fifth Ave., New York 11. 271 pp., $5.60.) 
Bulletin No. 507. 


Power Plants 


The new edition of this text, previously pub- 


lished under the title Steam Power Plants, has 

been broadened in scope to provide a cocrdinated 

NAYLOR PIPE COMPANY treatment of all types of power-generation equip- 

ment The material on internal combustion 


1 plants has been expanded, a new chapter on hydro 
261 East 92nd Street plants has been added, and recent developments 


p | Pp iJ Chicago 19, Illinois such as supercritical vapor cycles and nuclear 

Fees power are discussed. Alexander H. Zerbin and 
Edwin P. Nye are the authors. (Second edition, 
1956. International Textbook Co., Scranton 9, 


Pa. 655 pp., $8.50.) 
Eastern U. S. and Foreign Sales Office: 350 Madison Avenue, New York 17, New York (Continued on page 106) 
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Time and again, comparison cost studies have proved the 
economy of reinforced concrete. Equally important, rein- 
forced concrete bridges and overpasses start quicker . . . 
are completed sooner because all necessary materials and 
labor are readily available from local sources. 
Reinforced concrete has many other advantages as well. 
No other method of construction is so flexible. No other 
construction medium permits so infinite a variety of imag- 
inative and beautiful designs. 
Structures built with reinforced concrete are rugged, too 


. . - highly resistant to wind, shock, and quake. They are : 
, lower in first cost . . . more weather resistant, and require 4 
! less maintenance. On your next bridge or overpass . . . Ashton Reinforced 
design for reinforced concrete. Concrete Viaduct 


carrying R. |. State 
Route 116, The 


bridge appropriation dollars 
| go further with... 


Valley 


} Designed by the 
 @ Rhode Isiand Division 
of Roads and Bridges 


Contractors: 


Substructure: 
Frederick Snare j 
Corp., New York, 

New York 


Superstructure: 


Frank T. Westcott, 
North Attleboro, 
Massachusetts 


YOU'LL SAVE WITH 
REINFORCED 
CONCRETE 


CONCRETE 
REINFORCING 
STEEL INSTITUTE 


CONCRETE REINFORCING STEEL INSTITUTE 
38 South Dearborn Street * Chicago 3, Illinois 
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ASPHALT LINERS 


... insure the contain- 


ment of water, wastes, sludges and 
sewerage 


“Hydromat" hydraulic mats, de- 
veloped and manufactured by the 
leading manufacturer of asphaltic 
products for over 30 years, were 
developed in a scientific manner 
to provide a lining material that 
would allow the COMPLETE con- 
tainment of water, wastes, sludges, 
sewerage, etc. ‘Hydromat'’ is 
installed as a monolithic liner, with 
mechanically sealed joints, that will 
expand and contract with soil 
movements without rupturing or 


INDUSTRIAL RESERVOIRS & 
WASTE CONTROL PONDS 


MUNICIPAL WATER AND 
SEWERAGE PROJECTS 


MILITARY INSTALLATIONS 


breaking the seal. "'Hydromat", a 
fully exposed type of lining, may 
be installed quickly and easily by 
untrained labor . . . make-ready 
requires only a minimum of time 
and effort. 'Hydromat' provides 
the practical answer to the prob- 
lem of efficiently relining old, 
cracked concrete or gunite lin- 
ings. “Hydromat" hydraulic mats 
are produced in sheet sizes 4’ wide 
up to 12’ long . . . available in 
thicknesses of 5/39”, 1/4" and '/2”. 


WRITE TODAY ... for your 
copy of our “Hydromat" 
TECH-TIPS covering com- 
plete technical data on 
the uses and installation of 
“Hydromat" Asphalt Liners. 


i. W. R. MEADOWS, INC. 


20 KIMBALL ST. 


ELGIN, ILLINOIS 
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Recent Books 
(Continued from page 104) 


Significance of Tests and Properties of 
Concrete and Concrete Aggregates 


The nearly forty papers included are divided 
into four main groups, starting with those of a 
general nature, and continuing with papers on 
tests and properties of concrete, tests and proper- 
ties of aggregates, and tests and properties of 
such other materials as water, curing materials, 
air-entraining admixtures, and mineral admix- 
tures. Subjects not dealt with in previous edi- 
tions include testing of ready-mixed concrete, 
setting time of freshly mixed concrete, petro- 
graphic examination of hardened concrete, and 
others. Most of the papers contain fairly ex- 
tensive lists of references. [American Society for 
Testing Materials, 1916 Race Street, Philadel- 
phia 3, Pa. (Special Technical Publication No. 
169) 1956. 387 pp., $5.25.] 


Structural Geology 


Part one of this three-part treatise by L. U. 
DeSitter deals with a number of topics in theoret- 
ical structural geology, including properties of 
rocks, strain of rocks, fracturing and distortion, 
experimental tectonics, and structural petrology. 
Part two deals with individual structures, begin- 
ning with faults and simple folds and proceeding 
to more complex structures. The final part de- 
fines the characteristics of the larger structural 
units and discusses theories concerning their 
origin. Twenty pages of references are given at 
the end of the text. (First edition, 1956, McGraw- 
Hill Book Co., Inc., 330 West 42n1 St., New York 
36. 552 pp., $8.00.) 


The Design and Construction of Engineer- 
ing Foundations 


The aim of this reference book by F. D. C. 
Henry and text has been to link the design of 
foundations to the methods of structural analysis 
and soil mechanics (subjects discussed in early 
chapters), to present examples of good current 
practice, and to summarize relevant research. 
The structures'dealt with include individual and 
continuous footings, rafts, retaining walls, culverts, 
cofferdams, caissons, piles, bridge abutments, 
piers, and structures subject to the effect of min- 
ing subsidence. (McGraw-Hill Book Co., Inc., 
330 West 42nd St., New York 36, 1956. 547 pp., 
$9.00.) 


The Theory of Prestressed Concrete De- 
sign 


A comprehensive theoretical treatment, based 
on British, American, and Australian practice. 
As well as dealing in detail with the design of the 
cross-section of pre-tensioned and post-tensioned 
beams, the book contains a chapter on the design 
of tanks and pipes. Other subjects covered in- 
clude the design of the steel profile in eccentrically 
stressed beams, shear and torsion, bond and 
anchorage, deflection, and ultimate strength in 
bending. Henry J. Cowan is the author. (St. 
Martin’s Press, 103 Park Ave., New York 17, 
264 pp., $8.25). 


The Ultimate-Load Theory Applied to the 
Design of Reinforced and Prestressed 
Concrete Frames 


This is an exposition by A, L. L. Baker of a de- 
sign method based on the assumption of plastic 
hinges in frames, developed at the Imperial Col- 
lege of Science and Technology in London. The 
following topics are treated: ultimate strength in 
bending of beams; plastic deformations of hinges 
and members; the theory of plastic hinges and 
the ultimate strength of frames; general expres- 
sions for rotations of plastic hinges; and general 
analysis of four-bay frames. Examples of applica- 
tions of the plastic hinge theory in the design of 
continuous beams and building frames are given 
in the last chapter. (Concrete Publications, Ltd., 
London, England. 1956. 91 pp., $4.00.) 
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The long and 
the short of 


BETTER 
WATER SERVICE 


'N Pueblo, Colo. 


WATER STORAGE TANKS 


750,000 gallons capacity. Tank diameter 62 ft. 
Head range 35 ft. Height to bottom 120 ft. 


Balancing the water service requirements of the 
City of Pueblo, Colorado, these strategically- 
located Pittsburgh-Des Moines Radial Cone Ele- 
vated Steel Tanks provide, with a 50-ft differ- 
ential in tower heights, uniform water pressures 


1,500,000 galions capacity. Tank diameter 88 
ft. Head range 35 ft. Height to bottom 70 ft. 


over a large service area. Dependable supply is 
coupled with low head-range in this large- 
capacity tank type. Ask for our latest Catalog 
covering the complete range of PDM Elevated 
Steel Tanks. 


PITTSBURGH + DES MOINES STEEL CO. 
Plants at PITTSBURGH, DES MOINES, SANTA CLARA, FRESNO, and CADIZ, SPAIN 


waTer STORAGE Tanxs NEW 


Sales Offices at: 


(25)... . 3470 Neville . 971 Tuttle Street 


. 251 Industrial Office B ig. 1975 Bidg. 


1274 First Blas, SEAT 8 Lane Street 
EL MON AL SANTACLARA,CAL. én Alviso Road 


. Diego DeLeon, 6 


| 


YUBA DREDGES ON 
ENGINEERING CONSTRUCTION 


YUBA dredge with twin stackers 
piles gravel in parallel rows 
about 500 ft. apart to form flood 
control channel. 


Erect flood control levees? 

Change stream channel? 

Deepen harbors or ship channels? 

Construct canals or cofferdams? 

Dig and stock pile aggregate? 

Mine rare earths, precious metals, 
industrial minerals? 


...then a YUBA bucket ladder dredge can be both feasible and 
profitable for the job. Case histories of over 40 years of operation 
prove that bucket ladder dredges, properly designed, can move 
huge quantities of alluvial material at low cost per yard. In heavy, 
rough materials (cemented gravel, bedrock, boulders, coral) 
weight of bucket increases efficiency of cutting edge; enables you 
to dig without costly drilling and blasting. 


DIGGING DEPTHS AND BUCKET SIZES 


YUBA dredges have been built for digging depths to 124 feet 
below water level and for working against a bank face of 50 feet. 
Bucket sizes from 21/2 cu. ft. to 18 cu. ft. or larger. 


YUBA will design and build a new dredge to fit your ground; or 
help you find a used dredge, and move, redesign and rebuild it. 
Investigate the profit potentialities of YUBA dredges for construc- 
tion NOW. Wire, write, or call us—no obligation, of course. 


YUBA dredge with 6 cu. ft. buckets 
and 48 ft. digging depth averages 
320 cu. yds. hourly backfilling cof- 
ferdam and producing aggregate. 


VUBA MANUFACTURING CO. 


Room 605 , 351 California St., San Francisco 4, California, U.S. A. 
AGENTS (om. DARBY & CO., LTD. - SINGAPORE, KUALA LUMPUR, PENANG. 
SHAW DARBY & CO., LTD., 14 & 19 LEADENHALL ST., LONDON, E. C. 3. 
CABLES: YUBAMAN, saw francisco SHAWDARBCO, 


New Publications 


Concrete research... Test results and con- 
clusions of a laboratory investigation of the di- 
mentional changes that take place in concrete 
masonry units when exposed to various simu- 
lated job-site and service moisture conditions 
are presented in Bulletin D3 of the Portland 
Cement Association. Also available from the 
same source is Bulletin D4, concerned with ‘“‘A 
Method for Determining the Moisture Con- 
dition of Hardened Concrete in Terms of Relative 
Humidity.” The authors are, respectively, 
Joseph J. Shideler and Carl A. Menzel. In- 
quiries should be sent to the Portland Cement 
Association, 33 West Grand Avenue, Chicago 10, 
Ill. 


Engineering education... First in a projected 
series of studies dealing with the educational im- 
plications of current social developments is a 
publication of the Educational Policies Com- 
mission, entitled ‘‘Manpower and Education.” 
The present critical shortage of engineers and 
scientists is the framework of the publication, 
which attempts to determine what the demands 
will be, and how they will be met. Copies of the 
128-page publication are $1.25 in paper and $1.75 
in cloth, with discounts available for quantity 
orders. Inquiries should be sent to the Educa- 
tional Policies Commission, 1201 Sixteenth St., 
N. W., Washington 6, D. C. 


Highway program... .‘‘The Highway Construc- 
tion Industry in a Long-Range National Highway 
Program” is the title of a recent ARBA Task 
Force Report based on exhaustive studies by the 
engineering profession, leaders of industry, and 
expert officials in government. The information 
made available in the 61-page publication might 
well serve as a handbook to all segments of the 
highway industry to determine their expansion 
requirements to meet the increasing demand for 
men, materials, supplies, and equipment. Copies 
are $2.00 each, and orders should be sent to the 
American Road Builders Association, World 
Center Building, Washington 6, D. C. 


Disaster studies... The Committee on Disaster 
Studies of the National Research Council— 
formed at the request of the Armed Services to 
conduct surveys and studies applicable to prob- 
lems that might result from enemy action—has 
released the first four studies in a projected series 
Currently available are Disaster Study No. 1, 
“Human Behavior in Extreme Situations: A 
Survey of Literature and Suggestions for Further 
Research’’; No. 2, “‘A Study of Response to the 
Houston, Texas, Fireworks Explosion’’; No. 3, 
“Tornado in Worcester, An Exploratory Study of 
Individual and Community Behavior in an 
Extreme Situation’’; and No. 4 ‘Social Aspects 
of Wartime Evacuation of American Cities.’’ In- 
quiries should be addressed to the National Re- 
search Council, 2101 Constitution Ave., Washing- 
ton 25, D.C 


Nail popping. . . Studies of nail popping, its causes 
and prevention, are described by E. George 
Stern, M. ASCE, research professor of wood con- 
struction at Virginia Polytechnic Institute, in 
Bulletin No. 24 of the V.P.I Wood Research 
Laboratory. The investigation was sponsored by 
the Independent Nail and Packing Company, of 
Bridgewater, Mass. Inquiries should be sent to 
Professor Stern at Virginia Polytechnic Institute, 
Blacksburg, Va. 


Bridge design .. . Methods of designing highway 
and railroad bridges are presented in a 32-page 
lithoprinted bulletin by A. A. Eremin, A. M. 
ASCE, entitled ‘‘Highway and Railroad Bridges 
with Simple and Continuous Spans.’’ For con- 
venience of presentation the methods are illus- 


(Continued on page 111) 
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Huge solar engines imprisoning the heat of the sun may create islands of fertility 
in icy wastelands, thus vastly increasing the productive food areas of the earth. 


100 years from now... 


WE MAY GROW ORANGES AT THE POLES! 


What will the world be like generations from now? 
Wonderful new products and methods will make living easier, 
pleasanter, safer. But in this marvelous new era, one old friend 
will still serve efficiently. Water and gas will be carried by 
rugged cast iron pipe laid today. For more than seventy 
American water and gas utilities, cast iron mains over a century 
old are still serving dependably. And modern cast iron pipe 
...centrifugally cast and quality controlled...is far tougher a 
and more durable. 

U.S. Pipe is proud to be one of the leaders in a forward-looking 
industry whose service to the world is measured in centuries. 


U. S. PIPE AND FOUNDRY COMPANY, General Office: Birmingham 2, Alabama 
A WHOLLY INTEGRATED PRODUCER FROM MINES AND BLAST FURNACES TO FINISHED PIPE. 
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The Readers Write... 
(This department begins on page 69) 


(Continued from page 70) 
Data, of General Electric, and sent me his 
reply containing the following ideas: 

“There can be no disagreement that this 
is a problem that faces all engineers and 
scientists, and for that matter probably all 
professionals.” ‘Something [fof a solu- 
tion] now exists in the form of the Engi- 
neering Index {located in The Engineering 
Societies Building].’’ ‘Perhaps the an- 
swers sought . . . could be obtained by ex- 
panding the Index.” 

“Mechanics Review, sponsored by 
ASME is another example . . . [of what 
can be done]. Similar action by the other 
societies might possibly be considered.” 

“encourage more papers at [technical] 
meetings on the general topic of ‘what's 
new in the engineering field as a whole.’”’ 

“_, [have] publishers of technical maga- 
zines . . . furnish with each issue, sum- 
maries of the articles it contains in the 
form of unified index catalogue cards. It 
is amazing to me that we, in the world’s 
most progressive nation, keep on living 
with the situation in which it is left to 
thousands and thousands of libraries and 
the like to duplicate scan the same journals 
over and over in order to prepare entry 
cards which could be made out better and 
more speedily at the source, either by the 
authors themselves or by the publishing 
editor. There are a hundred and one 
imaginary objections to this idea, but I be- 
lieve firmly that it deserves pushing to 
realization.” 

3. Michael A. Spronck, J.M. ASCE, 
Executive Field Editor of Construction 
Equipment writes: ‘“‘A problem of collect- 
ing |technical] data is not an impossible 
one or even very great with modern card 
punching and electronic equipment. The 
rub comes in getting sufficiently well 
trained personnel to examine all of the 
source data and to analyze it, by subject, 
for an almost unlimited degree of future 
reference.” 

4. William P. Simpson, A.M. ASCE, 
writes, ‘‘I commend Esperanto... as an 
easy, practical solution to the problem [ of 
dissemination of technical knowledge]. 
. .. A practical advantage, of course, is 
that a widespread demand (because the 
language could be read all over the world) 
would make for economical publication 
costs.” 

5. Aaron Fessler, Technical Librarian 
at The Cooper Union, observed to me that 
libraries are well equipped to organize such 
an endeavor. Further, he claims that we 
would benefit greatly if we knew how to 
more efficiently utilize the existing facili- 
ties of the libraries. Perhaps college 
course work in library usage should be- 
come mandatory for engineering students. 

6. S. K. Ghaswala (see accompanying 
letter) points up particular applications to 
civil engineering of technical knowledge in 
the fields of aerodynamics, meteorology, 
and atomic energy. These examples 
illustrate the need for adequate inter- 
communication. 

7. I might add the note that, as a con- 
crete example of what can be done, the 
American Chemical Society maintains an 
extensive abstracting and indexing service 
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called ‘‘Chemical Abstracts,”’ with an en- 


tire building on the Ohio State University 
campus devoted to its publication. (See 
Chemical and Engineering News, March 
5, 1956, p. 1104). 

It would certainly be of value to the 
profession if some of the above excellent 
thinking could serve as the nucleus of some 
positive action to improve intercommuni- 
cation. 

Further, as I mentioned in the article, 
this improvement of intercommunication 
as well as the efficient utilization of de- 
veloped information in the form of inven- 
tions should serve the profession and 
civilization well. 

An uncontrolled flood of too much in- 


formation is as poor as too little. For 
this reason, I see value in a central ‘‘inven- 
tion” or “usage determination’”’ team to 
perform ihe basic sorting and selection 
work for us. 

This whole problem needs intelligent 
and orderly investigation. It is my hope 
that the original article as well as the 
above comments may trigger some effec- 
tive action by technical societies on this 
important matter. 


MILTON ALPERN, J. M. ASCE 
Asst. Prof. of Civil Eng., 
The Cooper Union; and 
Consulting Engineer 
New York, N.Y. 


HIGH QUALITY HYDRANT 


The R. D. Wood Standard 
Swivel Joint Hydrant with 
or without breakable flange 


and stem coupling 


Can be 


All Bronze Stuffing Box 


Sound and simple in construction. It cannot rust 
or corrode. Hydrant operating thread can be 
greased or oiled by unscrewing one small plug. 


Extension Piece 


inserted between 
hydrant head and barrel or 
between barrel and elbow. 
Installation does not require 
shutting off water supply. 


R. D.WOOD 


Public Ledger Building, Independence Square 


Philadelphia 5, Pe. 
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New Publications 
(Continued from page 108) 


trated by sketches, photos, and diagrams of 
bridges, and the distribution of bending mo- 
ments in the continuous bridges and frames is 
shown by the graphical method. Copies may be 
purchased from Mr. Eremin, 1541-37th St., 
Sacramento, Calif., at $4.00 each, postpaid. 


Hydraulic research... . Projects currently under 
way in hydraulic and hydrologic laboratories here 
and in Canada are listed in Miscellaneous Publi- 
cation 218 of the National Bureau of Standards. 
Helen Middleton is author of the 216-page com- 
pilation, which sells for $1.50. Orders should be 
sent to the Government Printing Office, Wash- 
ington 25, D. C. 


Wood preservation... Availability of three new 
and fifteen revised standards for the AWPA 
Manual of Recommended Practice is announced 
by the American Wood Preservers Association. 
Of special note is the issuance for the first time of 
a standard covering the pressure treatment of 
railroad car lumber. The new standards will 
be sent to all owners as AWPA Manuals. A 
technical handbook of value to all producers and 
users of treated wood, the manual may be ob- 
tained at the AWPA headquarters, 839 Seven- 
teenth St., N. W., Washington 6, D. C. The 
price is $7.50 plus postage. 


Welding... The first specification on welding 
rods and electrodes used for ‘“‘hard’’ surfacing 
has been issued jointly by the American Welding 
Society and the American Society for Testing 
Materials. Of special value is the Appendix, 
which can help users select the welding rod or 


AT LOWEST COST 


The R. D. Wood Standard Swivel Joint Hydrant 
is designed to provide maximum strength and reliability 
at lowest possible cost. Internal friction, which can 
lower pressure, is reduced to the minimum, well below 
A.W.W.A. specifications. Changes of diameter are care- 
fully rounded and nozzleways are scientifically tapered. 


Breakable Flangeand Stem Coupling 


Available at slight additional cost are this spe- 
cially designed flange in the standpipe and a 
frangible coupling in the hydrant stem. A heavy 
blow that would ordinarily break the hydrant 
will snap the ring in the flange and the coupling 
in the stem. Both can be replaced quickly and 
inexpensively. No digging is necessary. 


Exterior views showing breakable swivel flange 
and head with steamer nozzle and two hose 
connections. Available with standard types of 
pipe connections—bell, mechanical joint, flange, 


universal or screw. 


COMPANY 


Manufacturers of “Sand-Spun" Pipe (centrifugally cast in sand molds) 


and R. D. Wood Gate Valves 
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electrode best suited to their needs. Identified 
as Specification AWS A5.13 and ASTM A399, the 
publication sells for 30 cents. Inquiries may be 
sent to either the AWS (33 West 39th St., New 
York 18, N. Y.) or the ASTM (1916 Race St., 
Philadelphia 3, Pa.) 


Emergency and disaster planning... The im- 
portance of restoring water and sewerage utilities 
following enemy attack upon cities and towns 
or after natural disasters is highlighted in a new 
booklet, ‘‘Emergency and Disaster Planning for 
the Water and Sewerage Utilities,’’ announced 
by the Business and Defense Services Admin‘stra- 
tion of the U. S. Department of Commerce. The 
material in the booklet was prepared by a Task 
Group appointed by the Water and Sewerage 
Industry 2d Utilities Division of the Adminis- 
tration. Copies, priced at 20 cents apiece, may 
be obtained from the Office of Administrative 
Operations, U. S. Department of Commerce, 
Washington 25, D. C., or from Department of 
Commerce field offices. 


Snake bite .. . Helpful to construction, pipeline, 
and similar workers in off-road terrain is a 50- 
page “Snake Bite Manual,’’ recently released by 
the National Safety Council. The manual em- 
phasizes that the search for new resources, the 
extension of communication and transportation, 
and the reclamation of new areas increase the 
hazard of snake bite to workers in such fields. 
It includes detailed instruction on how to identify 
poisonous snakes, where they are usually found, 
safe practices, protective clothing, and step-by- 
step treatment procedures. Copies are $1.50 
each, and may be obtained from the National 
Safety Council, 425 N. Michigan Ave., Chicago 
11, Il. 


Technical and economic development... The 
proceedings of the one-day workshop sponsored 
by the National Conference on International 
Economic and Social Development, held in 
Washington in April, are reported in a 32-page 
bulletin entitled ‘‘The Forward Look in Tech- 
nical and Economic Development.’’ Free copies 
are available to schools and libraries; to others 
the price is $1.00 for five copies. Orders should 
be sent to the National Conference, 1025 Vermont 
Ave., N. W., Washington 5, D. C. 


Non-ASCE Meetings 


American Road Builders Association. 
ARBA Convention and Road Show at the 
International Amphitheatre in Chicago, 
Ill., January 28-February 2, 1957. In- 
formation from Harvey A. Scribner, Chair- 
man of the Road Show Publicity Commit- 
tee, 155 North Wacker Drive, Chicago 
6, Ill. 


Associated Equipment Distributors. 
Thirty-eighth Annual Meeting of Associ- 
ated Equipment Distributorsat the Conrad 
Hilton Hotel, Chicago, Ill., January 27-30, 
1957. Information from A.E.D., 30 East 
Cedar Street, Chicago 1, Ill. 


Engineers Joint Council. Third An- 
nual Assembly, Hotel Statler, New York, 
N. Y., January 17-18, 1957. Nuclear 
Congress, Convention Hall, Philadelphia, 
Pa., March 11-15, 1957. Information 
from EJC, 29 West 39th Street, New 
York 18, N. Y. 


(Continued on page 112) 
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WILD N-III PRECISION LEVEL 


Speed and ease of set-tip and operation, yes! 
And with not the slightest compromise in 
absolute accuracy, versatility, and dependable - 
ruggedness under virtually any condition. 


Here, literally, is.the standard of the world in 
precision levels, as proved over and over again 
by the finest geodetic and engineering facilities 
on Planet Earth. 


THREE MODELS FOR EVERY REQUIREMENT 


STANDARD METRIC AT $560.00: Reading direct to .1 mm, estima- 
tion to .01 mm. Use with Wild precision Invar Rods. 


SPECIAL INDUSTRIAL AT $667.00: Reading direct to .001 inch. Use 
with Wild Stainless Steel Rods, 3’ and 6’ long. 


_ SPECIAL ENGINEER AT $595.00: Reading direct to .0005 ft., esti- 
mation to .0001. Use with standard leveling rods. 


Ali models have tilting screw, coincidence level and -built-in 
optical micrometer. 


WRITE FOR DETAILED INFORMATION, and use the Wild Heer- 
brugg advisory services without obligation. 


WILD HEERBRUGG 
INSTRUMENTS, inc. 


Main at Covert Streets Port Washington, N. Y. POrt Washington 7-4843 
SALES FULL FACTORY ‘SERVICES 


Non-ASCE Meetings 
(Continued from page 111) 


Society of Plastics Engineers, Inc. 
Thirteenth Annual National Technical 
Conference of the SPE, at the Sheraton- 
Jefferson Hotel, St. Louis, Mo., January 
16-18, 1957. Information from James R. 
Davidson, Executive Secretary, SPE, 
34 East Putnam Avenue, Greenwich, 
Conn. 


Highway Research Board. Thirty- 
sixth Annual Meeting at Sheraton Park 
Hotel, Washington, D. C., January 7-11, 
1957. Information from Fred Burggraf, 
Director, Highway Research Board, 2101 
Constitution Ave., Washington 25, D. C. 


Positions Announced 


Boston Naval Shipyard. Qualified engineers 
to perform professional work in all branches of 
engineering are needed. The use of theoretical 
and applied mechanics, a knowledge of the 
properties of materials, and other appropriate 
engineering knowledges and skills are required. 
Positions are under Civil Service, with salaries 
ranging from $4,480 to $7,035 per annum. Ap- 
lication should be made to the Boston Naval 
Shipyard, Boston, Mass. 


Corps of Engineers. The Alaska District, 
with headquarters at Elmendorf Air Force Base, 
Anchorage, announces immediate and critical 
need for 80 qualified engineers and inspectors. 
Civil Engineers, grades GS-9 and GS-11 with 
salaiies ranging from $6,800 to $9,331.25. In- 
spectors, grades GS-7 and GS-9 with salaries from 
$5,625 to $7,812.50. For further information, 
applicants should write the District Engineer, 
Alaska District, Corps of Engineers, U! S. Army, 
Anchorage, Alaska, or information may be ob- 
tained from any District office of the Corps of 
Engineers in their area. 


U. S. Department of Agriculture. The Soil 
Conservation Service has an opening for an 
Agricultural Engineer (Conservation) who will 
be under the general supervision of the Area 
Conservationist, with considerable latitude for 
independent action and decision. Location is 
Wausau, Wis, and salary $6,115 per annum. 
Applicants must meet requirements of Grade 
GS-7 engineers. Further information from 
Charles H. Buell, State Administrative Officer, 
Soil Conservation Service, 3010 E. Washington 
Avenue, Madison, Wis. 


United States Navy. The District Public 
Works Office, Seventeenth Naval District, Kodiak, 
Alaska, has openings in various fields of engineer- 
ing tor design, construction and maintenance of 
naval shore installations in Alaska. Salaries 
range from $6,800 to $9,462, which includes a 
25 percent territorial cost of living allowance. 
Tours of duty in Alaska are twelve months. 
Standard Form 57 obtainable from any post 
office or Federal Agency, should be completed and 
submitted to the District Public Works Officer, 
Seventeenth Naval District, Box 38, Navy 127, 
c/o Postmaster, Seattle, Wash. 


University of Oklahoma, Norman, Okla. 
Teaching personnel for the Department of Me- 
chanics, B.S. in engineering required, master’s 
degree preferred. No teaching or industrial 
experience necessary. Salary range $4,000 to 
$6,500 for nine months. Rank and salary de- 
pendent upon qualifications. 
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- The City of Phoenix, Arizona is another of the 
rapidly growing cities of the Southwest which have 
faced tremendous water supply problems and have 
met them successfully. The population of Greater 
Phoenix has increased almost 50 per cent in the past five 
years. An annexation program is currently increasing 
the rapid expansion of the City of Phoenix which is one 
of the fastest growing cities in the nation. 

During 1953 American Pipe and Construction Com- 
pany, through Fisher Contracting Company, general 
contractors, supplied Phoenix with more than 37,000 
feet of large diameter concrete pressure pipe for a line 
which increased the Phoenix primary feeder capacity 
from 100,000,000 MGD to 210,000,000 MGD. The pipe 
furnished was pre-stressed concrete cylinder pipe de- 


signed for the operating pressures established under 
specifications prepared by Yost & Gardner, consulting 
engineers for the City of Phoenix. 

American has helped to meet the special problems 
faced by Phoenix water officials by designing and supply- 
ing reinforced concrete pressure pipe especially for con- 
ditions in the Phoenix area. 

A recent merger with Hooper Concrete Pipe Company 
in Phoenix gives American another permanent plant 
from which to serve the cities of the Southwest. 

American Pipe and Construction Company makes 
available 49 years of experience and extensive produc- 
tion facilities to help solve any water supply problem. 
There is a type of American pipe to meet any require- 
ment. Write or phone for complete information. 


Concrete pipe for main water supply lines, 
storm and sanitary sewers, subaqueous lines 


Mail address: 
Box 3428 Terminal Annex, Los Angeles 54 


Main offices and plant: 
4635 Firestone Bivd., South Gate, Calif., Phone LOrain 4-2511 


District sales offices and plants: 
Hayward and San Diego, Calif., Portland, Ore., Phoenix, Ariz. 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. (acency) 


CHICAGO 
84 E. RANDOLPH ST. 


NEW YORK 
8 W. 40th ST. 


Men Available 


Civi. ENGINEER, applying for Associate Mem- 
ber, ASCE; 1950 graduate, B.S. in C.E.; 32; 
single. Experience in construction and first order 
control. 6 years in Central and South America. 
Prefer overseas employment. Available Novem- 
ow Ist. Presently in Columbia, South America. 

>. 169. 


Saces-ConstRUCTION ENGINEER, A.M. ASCE; 
B.C.E; 31. 10 years’ heavy construction experi- 
ence, refineries, buildings, power stations. Speak 
four languages. Year and a half as Executive 
Assistant to Construction Manager, large en- 
gineering and construction firm. Single; re- 
locate, available November 15th. Location de- 
sired; Overseas or West Coast. C-170 


CONSTRUCTION SUPERINTENDENT, A.M. ASCE; 
30 years’ varied and extensive experience in all 
phases of engineering design and construction; 
earthwork, steel and concrete structures, high- 
ways, underground installations, housing, re- 
fineries and petro<hemical plants. Executive 
ability. Capable of directing construction proj- 
ect of any magnitude. Prefer Southern location. 
Will accept foreign assignment. C-171-697- 
Chicago. 


100 FARNSWORTH AVE. 


CIVIL 
ENGINEER 


For position of Township Engineer 
in a Morris County, New Jersey, 
community. Salary open. 
Applicant must have a New 
Jersey Professional Engineer's 
License. Desirable living and 
working conditions. Experienced 
individual would have full charge 
of Township engineering projects, 
esp. roads, drainage, maps, etc. 
Reply in detail giving age, ex- 
perience, salary desired, etc. 


Box 281 


Civil Engineering 
33 West 39th Street 
New York 18, N.Y. 


SAN FRANCISCO 
57 POST ST. 


DETROIT 


Crvm Enoineer, J.M. ASCE; M.C.E. 27; 
2 years’ experience in design and construction of 
industrial works in the chemical industry. Grad- 
uate training in the soil mechanics and founda- 
tions field. Will complete military in February, 
1957. Location desired; West but will consider 
East or Midwest. C-172-San Francisco. 


Civi. Encineer, J.M. ASCE; B.S.C.E; 27; 
single; with experience in steel and timber struc- 
tures: design, checking and drawing of plans; 
cost estimates; surveying and inspection of high- 
way and railroad construction. Experience: 5 
years’ equally divided in field and office practice. 
Languages, Spanish and French. Available 
November 3rd, for position involving structural 
design, preferably connected with field super- 
vision. Location desired; western U.S. or 
Foreign. C-173-696-Chicago. 


SENIOR Sorts ENGINEER, J.M. ASCE; B.C.E; 
31; 6 years’ of soils and foundation experience. 
Field and design work; domestic and foreign. 
Location desired; United States. C-174. 


Civit ENGINEER-ADMINISTRATOR, A.M. ASCE; 
B.S.C.E; 37; 15 years’ field and office adminis- 
tration and engineering. Specialist in industrial 
and commercial building construction. Regis- 
tered New York and Connecticut. Location de- 
sired; East or South. C-175. 


SrructuraL Desicner, B.S.C.E. or Arch. E., 
28 up, with 3 years in engineering office with 
similar duties; knowledge of design and drafting. 
Will do structural design of steel, concrete and 
timber for industrial buildings. Checking of 
structural shop drawings. Some structural draft- 
ing. Approximately 60 percent structural de- 
sign, 40 percent drafting, for manufacturer of 
paints. Salary, $8,400 a year. Employer will 
pay the fee. Location, Chicago, Ill. C-5626. 


Positions Available 


ASSISTANT TO CHIEF ENGINEER, civil graduate, 
with New York State P.E. license and at least 6 
years’ experience in engineering surveys, tests, 
specifications, and reports covering highways, 
buildings, materials, equipment and controls. 
Salary ,$7,100a year. Location, New York, N.Y. 
W4006. 


Civic ork SrRuUCTURAL DESIGNER, to assume 
responsibility for structural steel and reinforced 
concrete design. Must be willing to work on the 
board in connection with projects assigned to 
him. Salary, $5,000-$6,500 a year. Location, 
northern New Jersey. W4017(a). 


GENERAL MANAGER, civil graduate, with at 
least 10 years’ construction management experi- 
ence covering responsibility for general super- 
vision of sales, estimates, sub-contracts, and field 
supervision of public works, pipelines, excavations 
and general concrete construction. Must be 
Mexican citizen. Salary, $15,000-—$20,000 a year, 
plus bonus. Location, Mexico. W4076 


POLLUTION ABATEMENT ENGINEER, degree in 
chemical engineering, or civil engineering with a 
minimum of 5 years’ experience in field of chemical 
pollution abatement. Would involve experience 
in design of industrial plant facilities to process 
wastes from chemical operations as well as 
knowledge of sanitary disposal facilities. Should 
be familiar with State and Federal regulations on 
air and stream pollution. Will perform the en- 
gineering or supervise the engineering to design 
and specify installations for waste disposal as 
needed for new or existing operations, etc. 
Salary open. Some travel. Headquarters, Mis- 
souri. W4079. 


This placement service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates— 
established to maintain an efficient non- 
profit personnel service—are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed te the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperating societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable in advance. 


Fre_p ENGINEER, civil graduate, with at least 3 
years’ heavy construction experience, including 
pile driving for marine pier terminal project. 
Salary, $10,000 a year. Duration, one year. 
Location, South America. F4104. 


CONSTRUCTION SUPERINTENDENT, under 55, 
civil or mechanical graduate, with at least 10 
years’ supervisory construction experience cover- 
ing power plants, mill buildings, roads and utili- 
ties. Salary, $10,000 a year, plus extras. Loca- 
tion, Cuba. F4117. 


LaBor RELATIONS MANAGER, staff position, for 
large construction company. Must have experi- 
ence in labor contracts, jurisdictional disputes, 
etc. Considerable travel. Salary, $10,000- 
$12,000 a year. Company will pay fee. Head- 
quarters, Ohio. W4121. 


Project ENGINEER, 35-50, graduate civil or 
mechanical, with a minimum of 15 years’ experi- 
ence in heavy chemical plants with metallurgical 
ore dressing and open pit mining. Experience in 
engineering design essential. Will be responsible 
for overall design and coordination of work con- 


(Continued on page 116) 


Structural Designers 
Structural Draftsmen 
Highway Designers 


RECENT GRADUATES 


For highway design in New 
York City and New Jersey 


Permanent Positions with 


opportunity for advancement 


BROWN & BLAUVELT | 


468 Fourth Avenue, 
New York City 


44 Cooper Street, 
Woodbury, N. J. 
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Boeing "C.E.’s” help develop new defense weapons system 


Boeing's BOMARC IM-99 is a long- 
range guided missile designed to strike 
enemy bombers while still over areas 
away from vital targets. It’s a supersonic 
spearhead of an entire defense weapons 
system that includes communications, 
bases, logistics. 

Civil engineers at Boeing have made 
major research contributions toward the 
development of this vital weapons system. 
Their guided missile work, most of it at 
the very frontiers of knowledge, includes 
airframe design for maximum strength to 
weight ratio and a maximum high tem- 
perature, strength and flexibility analysis 
for dynamic loads, and structural analysis 
utilizing minimum factors of safety. If 
pioneering appeals to you, and if you en- 
joy working with engineers of outstanding 
professional stature, you'll like Boeing. 

And you'll find plenty of room for ad- 
vancement. Boeing’s growth —a 400% 
jump in the number of Boeing engineers 
in the last 10 years — assures openings 
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ahead, and job stability. Boeing promotes 
from within, and every six months a merit 
review gives each engineer a_ personal 
opportunity for recognition, advance- 
ment, increased income. 

Starting salaries at Boeing are high, 
and the company pays moving and travel 
expenses. If you are interested in con- 
tinuing graduate studies, Boeing will 
arrange a special work schedule for you 
and pay all tuition and fees. Other Boeing 
advantages include a liberal retirement 
program and the backing of outstanding 
research and test facilities. Your family 
will enjoy life in any of the three young- 
spirited communities in which Boeing is 
located. Pick the climate and living ad- 
vantages that suit you best. Each offers 
an abundance of recreational activities, 
plus good housing, schools, convenient 
shopping centers. 

You'll be proud to be associated with 
a leader in one of the most exciting—and 
promising — industries in the country. 


The first step is simple, and it'll pay you 
to take it now: fill out the coupon and 
get it in the mail, today! 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Co., Dept. D-58, Seattle 24, Wash. 
F. B. WALLACE, Staff Engineer—Personnel 
Boeing Airplane Co., Dept. D-58, Wichita, Kansas 
A. J. BERRYMAN, Manager — Administration 
Boeing Airplane Co., Dept. D-58, Melbourne, Fia. 
Mail this coupon to the address above from 


which you desire further information about ad- 
vantages of a Boeing career. 


Name____ 
College(s). Degree(s) Year(s) __ 
Address__ 
Zone____ State 


EG 


Aviation leadership since 1916 


SEATTLE, WASHINGTON WICHITA, KANSAS 
MELBOURNE, FLORIDA 


115 


j 
| 
e 
: 
‘ 
> 


CIVIL 
ENGINEERS 


New positions created in Madi- 
son, Wis., to begin in Engineering 
Dept. at about $440 a month. 
Annual and longevity increases 
to $545. Office and field work 
in design and construction of 
sewer, water, street, sidewalk 
and curbs. Possession of Engi- 
neer-in-Training Certificate re- 
quired. No residence resiric- 
tions for man to begin work. 
Wisconsin Retirement fund and 
Social Security Benefits. 


Write 


Personnel Department 
City Hall, Madison 3, Wis. 


TECHNICAL 
EDITOR 


A young civil engineering 
graduate wanted for position 
as assistant technical editor. 
Natural aptitude for writing 
is essential. Recent gradu- 
ates will be considered. 
Beginning salary is dependent 
on relative qualifications. Lib- 
eral vacation, sick leave, 
hospitalization, and retire- 


ment plans. 


Box 278 


Civil Engineering 


Men and Jobs Available 
(Continued from page 114) 


sisting of the following: dock construction, dredg- 
ing operations, belt conveyors, storage, kilns, 
dust collectors, power house, maintenance facili- 
ties, mining equipment, etc. Salary open. Loca- 
tion, California. W4126. 


TEACHING PERSGNNEL, Master’s degree in civil 
engineering preferred but will consider Bache- 
lor’s degree in civil, with or without experience. 
(a) One needed to teach statics, dynamics, strength 
of materials, hydraulics and surveying. (b) One 
to assist in courses in structures and reinforced 
concrete theory. Salary, $4,200—$5,400 for nine 
months. Positions available in February 1957. 
Location, Southwest. W4128S. 


ENGINEERS. (a) Research and Development 
Engineer, B.S.C.E. or Master's degree, with field 
experience in irrigation for work on canal lining. 
(b) Research and Development Engineer, B.S.C.E. 
or Master’s degree, with experience on soils for 
work on canal lining. Salaries dependent upon 
experience and qualifications. Location, Colo- 
rado. W4162. 


TEACHING PERSONNEL. (a) Associate or As- 
sistant Professor, M.S. or Ph.D., with industrial 
experience desirable, to lead academic program 
instructures. Opportunity forresearch. (6) Re- 
search Engineer, M.S. or Ph.D. for irrigation 
work, principally ground water. Field experi- 
ence desirable. Limited teaching. Salaries de- 
pendent on qualifications. Location, Colorado. 
W4163, 


Heap or DEPARTMENT, with ex- 
perience in both the office and in the field of 
structural steel, reinforced concrete and founda- 
tion design for buildings and hydraulic structures. 
Must have leadership ability and experience 
directing structural design personnel. Will be 
responsible for the structural design of all proj- 
ects as well as the administration and super- 
vision of structural engineering and drafting 
personnel. Salary open. Location, Massachu- 
setts. 


Heap or DeparTMENT, for civil engineering; 
Ph.D. preferably, for recognized university. 
Must have considerable past teaching experience. 
Position available June, 1957. Location, New 
York State. W4183. 


é 


Senror INSPECTOR, with at least 10 years’ ex- 
perience on steel bridge construction. Salary, 
$10,000—-$12,000 a year, plus extras. Location, 
Columbia. F4186. 


Senior CONSTRUCTION ENGINEER, 
New York State P.E. license required, with at 
least 2 years’ of satisfactory professional engineer- 
ing or architectural field experience in the super- 
vision of building construction projects. Will 
review plans, specifications, and estimates for 
building construction; authorizing and recom- 
mending changes to meet local conditions. Salary, 
$6,900 a year. Location, upper New York 
State. W4191. 


Desicn Enorneer for leading manufacturer of 
core drills and drilling accessories. Will be re- 
sponsible for the design and development of drill- 
ing equipment as well as direction and super- 
vision of necessary drafting personnel. Creative 
as well as executive ability desirable. Salary 
open. Location, Pennsylvania. W4199. 


AssIsTANT CHteF ESTIMATOR experienced in 
estimating cost of construction of industrial build- 
ings, in preparation for pricing by others, budget 
estimates for all trades, except mechanical or elec- 
trical, from preliminary plans. Salary, $9,100 a 
year. Location, New York, N. Y. W4227. 


ADMINISTRATIVE SECRETARY for national en- 
gineering society. Must have ability in manage- 
ment, public relations, publication production, 
advertising, publicity programming, membership 
activities and budgets. Salary open. Location, 
Midwest. W4236. 


ASSISTANT OR ASSOCIATE PROFESSORS, Ph.D. 


Civil or mechanical engi- 
neering graduate preferred. 
Practical knowledge of soil 
mechanics desirable. Ex- 
cellent opportunity for alert 
young engineer. Submit 
complete resume including 
salary desired. 


RAYMOND 
CONCRETE PILE 
COMPANY 
(Boring Division) 
140 Cedar Street 
New York 6, N. Y. 


STRUCTURAL 
TEST ENGINEER 


...With aeronautical, mechanical or civil 
engineering degree and from 2 to 5 years 
of direct or applicable experience. Ca- 
pable of designing and supervising the 
construction of airframe component test 
support fixtures and leading systems. 
To be responsible for conducting tests, 
obtaining data and preparing reports. 
Airframe stress analysis experience desir- 
able but not essential. 


Employment at Republic includes com- 
pany-paid hospitalization insurance, sur- 
gical insurance, accident, life insurance, 
tuition (?/3), 2-Fold Pension Plan, indi- 
vidual merit rated increases and many 
other benefits. 


Send resume including details of your 
technical background to: 


MR. DAVID G. REID 
ENGINEERING PERSONNEL MGR. 


REPUBLIC 
AVIATION CORP. 


Farmingdale, L. I., N: Y. 


preferred, M.S. acceptable, for civil engineering 


33 West 39th St. 
department. Part time research and part time 


: raduate and/or undergraduate teaching. Must 
j New York 18, N. Y. seen special training or experience in highway 
ib engineering or in structures. Salaries, on a 12- 

month basis, $6,000-$7,500 a year. Location, 
South. W4237, 
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Civm ENGINEERS. (a) Civil Engineer, grad- 
uate, with about 3 years’ varied experience in 
municipal work, particularly on streets and sewers, 
to make surveys, designs, plans and estimates and 
supervise construction of sanitary sewer exten- 
sions, storm sewers, street improvements, etc. 
(6) Junior Civil Engineer, graduate, with about 
one years’ experience in civil engineering with 
some knowledge of streets and sewers. Will as- 
sist in making surveys, designs and plans and esti- 
mates, etc., as above. (c) Assistant Building In- 
spector, graduate civil, with about a year of ex- 
perience in inspection or construction munici- 
pality. Location, New Jersey. W4244 


RESIDENT ENGINEER, graduate civil, experi- 
enced owner's representative for construction of 
process industrial plant. Knowledge of Spanish; 
good record. Large, expanding company with 
opportunity for excellent permanent connection. 
Location, Venezuela. F4266. 


Applications for Admission to 
ASCE, Oct. 13—-Nov. 3, 1956 


Applying for Member 


GrBson MILTON ALLEN, New York, N. Y. 
CHARLES Bonney, Nashville, Tenn. 
HarvLan PaGe Bosworth, Jr., Medford, Oreg. 
Rex V. CAMPBELL, Detroit, Mich. 

LAURENCE WHEELER DABNEY, Atlanta, Ga. 
Donatp Byrt Davipson, Buena Park, Calif. 
Francisco Det Campo Oxiva, Sao Paulo, Brazil. 
M. P. Frank, Denton, Tex. 

Forrest Dorsey GARRETSON, Pittsburgh, Pa. 
RAYMOND EpWIN GREEN, Cleveland, Ohio 
Grorr, Salem, Oreg. 

Sankey ARTHUR GunNN, Orange, Tex. 

Forest Roy HAtt, Carson City, Nev. 

Haypn Recorps Hunter, Wichita, Kans. 


Benoit GEORGES JoUBERT, Bozdogan, Turkey. 
Ev_mer Cuirrorp Lee, San Carlos, Calif. 
CvLayton Hunc-En Lem, Hong Kong, China. 
RAYMOND JOHN Lenz, Cincinnati, Ohio. 

PETER STANLEY MarRRA, Mineola, N. Y. 
Rosert Ditton McC urintock, Detroit, Mich. 
FREDERICK CLEMONS MILLER, Toledo, Ohio. 
HenrRY CARLES PFANNKUCHE, Dallas, Tex. 
Dana Savannah, Ga. 

ANDREW Myron ScCHERFFIUS, Jr., Aiken, S. C. 
THoMaAS WILSON SEIBERT, Augusta, Ga. 
MARTIN STANDARD, New Orleans, La. 

Roman WLaAprimiR SzEcHOWycz, Ceylon, India. 
HusBert Jerome Tracy, Atlanta, Ga. 

JULIAN JORDAN TURNER, Phoenix, Ariz. 

ARTHUR GRANT VILLEPIQUE, Glen Rock, N. J. 
Davip ROGERSON WILLIAMS, JR., New York, 


GasTan Marc Zucco, Los Angeles, Calif. 


Applying for Associate Member 


ROBERT LESLIE ARMSTRONG, Los Angeles, Calif. 
ROBERT MILTON ArTHuR, Terre Haute, Ind. 
Joun P. Bara, Denver, Colo. 

Pau ALBERT BECKMANN, Jr., San Antonio, Tex. 
Victcorio Cambridge, Mass. 
Joun DovuGLas BLACKBURN, Los Angeles, Calif. 
JoHN BONGIOVANNI, East Syracuse, 


JAMES FREDERICK BREAKER, El Paso, Tex. 

CHARLES RuSsSELL Buck, Kansas City, Mo. 

OsstaN RuFus BUTTERFIELD, Yorktown, Va. 

Leo Cantor, Richmond, Va. 

Joun CLaFrry, Washington, D. C. 

Prato Cours, Albany, Ga. 

CHARLES WEIDNER DeAKYNE, Baltimore, Md. 

Dickinson, Overland Park, 

ans. 

Epwarp GuMMERT EcHEVERRIA, Bogota, Colom- 
ia. 

ARTHUR WiLLIAM Los Angeles, Calif. 

KENNETH MARK Huser, Princeton, N. J. 

James Neat Hurtcarinson, Jacksonville, Fla. 

Jack RaymMonp Janney, Skokie, II. 

Joun Davin Jones, Akron, Ohio. 

Nazir AnmMED Kuan, Chandraghona Ctg. Hills, 
East Pakistan. 

VERNON Dace Lang, Dallas, Tex. 

GROVER MARVIN Litz, Los Angeles, Calif. 

ULysses MOntTGOMERY, Los Angeles, Calif. 

‘THEODORE HARRISON Moser, El Paso, Tex. 

JEAN MULLER, Paris, France. 


KENNETH ELMORE NorTsrRup, Rockville, Md. 

James BERNARD O’ConnoR, Jamaica, N. Y. 

ALpo SALVATORE PaLmer!, Rutherford, N. J. 

KENNETH ARTHUR PATCHEN, Towson, Md. 

Joun DALE Pianta, Jr., San Antonio, Tex. 

Marian Pona, Whittier, Calif. 

SypEN Preen, Long Beach, Calif. 

VINCENT Los Angeles, Calif. 

Leroy Gites RATHBURN, Honolulu, T. H. 

Hem Lav Sana, Rangoon, Burma. 

JosepH Marion Sancuis, Los Angeles, Calif. 

a RICHARD SATTERTHWAIT, Santa Paula, 
alif. 

Pau. Joserpx Scumitz, Easton, Pa. 

Wriis Warp Smita, Milwaukee, Wis. 

HAROLD WARNER STIVERS, Richland, Wash. 

Joun Francis Stoiz, Woodland Hills, Calif. 

Maurice Ciayton Strout, Indianapolis, Ind. 

BRUNO THURLIMANN, Bethlehem, Pa. 

Arpis CORNELIUS VAN TASSEL, Dallas, Tex. 

STanLey Aucustus WILFonG, Los Angeles, Calif. 


Applying for Junior Member 


ANGEL AUSTRIA ALBJANDRINO, Minneapolis, 
Minn. 
Luis JoRGE ARISTIZABAL, Medellin, Colombia. 
Joun CHARLES Bee, Jr., Augusta, Ga. 
LAWRENCE Henry Busu, Champaign, 
Bevan Woop Brown, Jr., Knoxville, Tenn. 
RoBERT James COLLERAN, New York, N. Y. 
FREDERICK BERNARD Dewy, Portland, Oreg. 
Demeter GeorGe Fertis, Lansing, Mich. 
ALAN STEWART GoopyEear, Victoria, B. C. 
Brtty James Guin, Shreveport, La. 
HarRo_p Currrorp Kansas City, Kans. 
Peter Epwarp JoseLin, New Orleans, La. 
Emm Gene Larson, San Francisco, Calif. 
Guy Jean-Marie LeMorens, Ithaca, N. Y. 
Jimmy BANKS Lone, Nashville, Tenn. 
PRAGNJONO MARDJIKOEN, Berkeley, Calif. 
GEORGE TERRELL Mayes, Urbana, III. 
DonaLp WALTER OrtTens, Trenton, N. J. 
Hazim Jamiv RassaM, Baghdad, Iraq. 
Joun EpMUND SCHUMACHER, Wauwatosa, Wis. 
CuHartes Yu Tekvet, New York, N. Y. 
WARWARUK, Urban, 
Joun Ropert Worett, Baltimore, Md. 


[A pplications for Junior Memberships from 
ASCE Student Chapters are not listed] 


Wanted for new waste treatment 


CIVIL-SANITARY ENGINEER 


Development—the key to the fascinating growth 
of Dow can also open up success to the right 
civil-sanitary engineer. Is it you? 


The engineer we seek will direct the technical 
phase of a development program using thermo- 
plastic materials. This new sanitation method 
holds great promise in the treatment of waste, 
and calls for the exact engineering abilities that 
you may possess. Why not find out? 


Insurance and pension plans, and other desirable 
benefits characteristic of Dow go with the job of 
course. We believe security breeds. accomplish- 
ment. But not without challenge, not without a 
goal. And that’s just what this opportunity 
offers. 


Salary is based on experience and ability. 


Write us your qualifications. Address Mr. Bruce 
Wallace, Technical Employment Department. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


<> 
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10 DAY FREE TRIAL 29 


. . . of a Warren-Knight Transit! 


Try a Warren-Knight Transit on your own work 
FREE for 10 days! Then you'll see for yourself 
how special advantages of these famous instru- 
ments save time and money. Model 2cF for 
instance, has disappearing stadia, graduations 
differentiated by BOTH size and slant, and re- 
placeable leveling screws. To obtain full informa- 
tion on many other extra advantages, write for 
FREE information CE-612 with full details. 


Wis 


WARRE-ANGHI 


136 NORTH 12TH STREET PHILADELPHIA 7, PA. 
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EQUIPMENT, MATERIALS and 


METHODS 


NEW DEVELOPMENTS OF 


INTEREST AS 


REPORTED BY 


MANUFACTURERS 


Interchangeability—Marks New Line of Scrapers, Shovels and Dozers 


THE FAST GROWING Clark Equipment 
Company, with a sharp eye on the $34 
billion highway program, has broadened 
its line of construction equipment with 
the addition of a line of tractor scrapers, 
and tractor dozers. Major additions 
were also made to the present line of 


Michigan 375A 


Michigan tractor shovels. Scheduled for 
unveiling at the forthcoming Road Show, 
production is being planned to meet the 
demands of the 1957 construction season. 

Big feature of the new lines is the stress 
put on interchangeability of power train 
components. This was emphasized by 


New Concrete Cutting Diamond 
Blades 


FOUR NEW CONCRETE CUTTING Dia- 
mond Blades, two for cutting old concrete 
and two for sawing green concrete, have 
been developed and are now being 
marketed. The CD-68-3, made in the 
1/,-in. width with a */\.-in. depth is ideaily 
suited for ‘sawing old concrete containing 
aggregates of medium hardness. The 
CD-78-3, also made in the '/s-in. width 
with a */j-depth, may be used for 
sawing old concrete containing favorable 
aggregates and should be used on saws 
with 25-hp or more. This blade also 
gives low cost cutting when: used on as- 
phalt, and when used on this material, it 
is not necessary to saw with a higher 
horsepower unit. 

The CD-69-3 and CD-79-3 are made in 
the °%/g-in. width and have a #/jg¢-in. 
diamond depth. Both were developed 
for sawing green concrete. The CD-69-3 
will saw control joints in all types of 
aggregates but is best suited for aggre- 
gates of the medium-to-hard groups, such 
as granite and river gravel. It has been 
successfully used in cutting joints in con- 
crete as old as seven days with 25-hp saws 
or larger. 

The CD-79-3 is best suited for sawing 
green concrete with a medium type 
aggregate such as weathered granite, 
dolomitic limestone, and slabs containing 
river gravel with a mixture of limestone. 
Clipper Mfg. Co., CE 12-118, 2800 
Warwick, Kansas City, Mo. 
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C. E. Killebrew, V. P., of Clark, when he 
said, ‘‘Equipment of corresponding capac- 
ities will utilize the same power shift 
transmissions, torque converters and axles 
as well as the same engines. This will 
result in matched horsepower and matched 
speeds throughout the capacity range for 
our lines of tractor shovels, tractor dozers 
and tractor scrapers.’’ This should mate- 
rially reduce parts inventory—a _ signi- 
ficant feature in the highly competitive 
heavy construction industry. 

In the tractor scraper three models are 
being produced: Model 110, 8 to 10'/. cu 
yd capacity, 165 hp, Model 210, 12.7 to 
18 cu yd 210 hp, and Model 4310, 20 to 
27 cu yd 335 hp. Rated top speed is 30 
mph. The 110 can turn on a 30-ft diam- 
eter. Scraper controls are completely 
hydraulic. 

The two new items in the shovel line 
are the 375A, 6 cu yd capacity and the 
275A with a 4 cu yd capacity. The 6 yd 
unit is powered with a Cummins turbo- 
charged diesel engine. Both machines 
have four speeds forward and four speeds 
reverse with a top road speed of 28 mph. 


Stacker 


MODEL OF GIGANTIC 275 foot radius 
traveling belt conveyor stacker, believed 
to be the world’s largest, was displayed at 
the 1956 Convention of the Iron and Steel 
Expositions in Cleveland, Ohio, Septem- 
ber 25-28 and at the American Mining 
Congress 1956 Mining Show in Los 
Angeles, California, October 1-4. 

This hugh self-propelled stacker is now 
in the process of erection for Erie Mining 
Company at Hoyt Lakes, Minn. It will 


be used to stockpile taconite pellets pro- 


duced during the five winter months when 
navigation on the Great Lakes is closed 
and is capable of stockpiling a 90-ft high 
mountain of more than 4,000,000 net tons 
of taconite pellets covering an area 
approximately 800-ft wide at the base and 
1,300-ft long. The stacker will be fed by a 
trailing belt conveyor about 1,400-ft 
long which moves with the stacker. 
When navigation resumes in the spring the 
taconite pellets will be reclaimed for 
shipment to lower lake steel mills. Link- 
Belt Co., CE 12-118, Prudential Plaza, 
Chicago 1, Ill. 


In capacities matched to the line of 
scrapers, two new dozers, the Model 280 
and the Model 380, have been added to 
last years’ Model 180. The 280 is a 
38,000-Ib vehicle with an 11-ft 3-in. 
blade and the 380 is a 55,000-lb vehicle 


Model 110 and 180 


with a 13-ft 3-in. blade. The _ horse- 
power is matched to the 210 and 310 
scrapers. Top speed forward and reverse 
is 28 mph. The ends of the blades are 
fitted with replaceable cutting edges. 
Clark Equipment Co., CE 12-118, Benton 
Harbor, Mich. 


Plastic Sheets 


DEVELOPMENT OF A_ NEW, flexible 
foamed plastic sheet insulation that 
adapts itself to curved or irregular sur- 
faces with little or no fitting or cutting 
has been announced. 

Called Armaflex Sheet Insulation, the 
new product is formed from the same 
basic material as Armaflex Pipe Covering, 
which has gained wide use in the air- 
conditioning field since its introduction 
two years ago.” 

The flexibility of the new sheet form 
makes it particularly adaptable to insulat- 
ing large tanks, irregularly shaped vessels, 
oversize pipes and refrigeration and air- 
conditioning equipment. 

The material will withstand tempera- 
tures as high as 160-deg F, with no limita- 
tion at the low end of the temperature 
scale, since thickness can be built up by 
applying successive layers. 

Armaflex sheets have a k factor of 
0.28 at 75-deg F mean temperature and a 
water vapor permeability of 0.1 perm. 
They are available in thicknesses of 
1/3, 1/4, 1/2 and 3/,-in. in sheets 30 X 36-in. 

The foamed plastic sheets are applied 
to almost any clean, dry surface with an 
adhesive supplied by Armstrong and do 
not require any mechanical supports, or 
any other sundry materials. No vapor 
barrier is necessary, but it is recommended 
that outside installations be protected 
by an application of aluminum or as- 
phalt paint. Armstrong Cork Company, 
CE 12-118, Lancaster, Pennsylvania. 
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EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


Hydraulic Jacks 


FE Tancyes ““HyDRALITE” JACKS ARE made 
in 15, 25, 35 and 50-ton sizes. Each have 
a 6” power lift, except the 35-ton which 
has a lift of 18”. Alternatively for the 
15 and 25-ton Jacks, a 12” power lift is 
available. 

All working parts are totally enclosed 
and automatically lubricated by the 
hydraulic fluid and the cylinder is pro- 
tected from ingress of dirt and grit, etc., 
by a ram wiper seal, ensuring trouble- 
free operation under extreme conditions. 
Synthetic rubber seals are employed 
throughout. They are completely auto- 
matic in their action and have excellent 
friction and wearing properties. In addi- 
tion they offer very high resistance to 
hydraulic fluid and climatic conditions. 
A strong rigid base in the form of a one- 


15 Ton 


piece aluminum alloy billet provides 
adequate protection from loads induced 
by uneven jacking surfaces. Contained 
in the base are all the valves and fluid 
lines, adequately protected from dirt by a 
built-in, large capacity suction filter. 
The ram and cylinder are aluminum alloy 
extrusions, accurately finished to give a 
close sliding fit. The cylinder is bonded 
into the base and positively sealed. The 
ram is marked to indicate the safe limit 
of lift, and is protected by a toughened 
steel cap. Construction of the Hydralite 
is such that the full power and load can 
be achieved when the jack is operated in a 
horizontal position, when the jack is lying 
on its front face, which is designed for this 
purpose. 

The first Hydraulic ‘‘Ship’’ Jacks were 
made by Tangyes in 1870 and have been 
continually improved. Tangyes of Canada 
Limited, CE 12-119, 1215 Greene Ave., 
Montreal 6, Canada. 
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3-SHIFT SCHEDULE SPEEDS 
FOUNDATION FOR JORDAN MARSH 


1, EXISTING STORE UNDERPINNED AND BRACED. STREET BRACING DOES NOT SHOW IN THIS PICTURE, 


MINIMUM DEPTH OF CUT 30 FT. 


AREA 125 x 180 FT. 


Project: Rebuilding Jordan Marsh, Boston Department Store, a section at a time. 
General Contractor: Vappi & Co., Iné., Cambridge, Mass. 
Architects: Perry, Shaw & Hepburn—Kehoe and Dean, Boston. 


Engineer: Maurice A. Reidy, Boston. 


This job is being done in separate sec- 
tions, so that Jordan Marsh can con- 
tinue business during construction. 
Shown here is the foundation for 
Section III, handled (as were the 
others) by Spencer, White & Prentis. 
Since completion was desired in time 


for the store’s holiday-selling season, 
our men and machines worked round- 
the-clock for 3 months to excavate and 


. pour mat on schedule. Photo shows the 


methods used to prevent movement of 
adjacent buildings and streets. 


CATALOGUE ON REQUEST 


10 EAST 40th STREET, NEW YORK 16, N.Y. 


DETROIT: 2033 PARK AVE. + CHICAGO: 228 _— LaSALLE $T. 


WASHINGTON, D. C.: TOWER BLDG. 


| ANOTHER PROBLEM : 
SOLVED BY 
SPENCER, 
PRENTIS 
: 
> 
INS. 
FOUNDATIONS PILING - UNDERPINNING - SHORING - COFFERDAMS SPECIAL SERVICES 
119 


New GREULICH 4-way GRID 


Holds Installation and 


Skid-resistant, 
flat, serrated 
surface ...... 


Bascule bridge, New Iberia, 
la. Contractor: F. Miller & 
Sons, Lake Charles, La. 


Greulich 4-Way Grids 


Precision manufactured. Comes out square and 
rigid, assuring true alignment. Will not rack. 
integrally connected triangles extend over entire roadway insuring max- 
imum lateral or horizontal rigidity and high skid resistance. They are 
especially adaptable for reflooring old bridges. Solid, 5-inch deep units 
remain true during shipment, handling and erection. Test data available 
proving resistance to distortion. Grids made in lengths up to 34 feet and 
7 feet 3 inches widths to reduce number of units to be handled and fie!ld 
splices to be made between grids. 


U.S. Patent No. 2,740,335 
Canadion Patent A plied For 
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from KERRIGAN Stronger and Quieter! 


Handling Costs to a Minimum 


20% Fewer Field Welds in this 
NEW OPEN STEEL BRIDGE FLOORING 


Illustrated here are several of the 
many Louisiana bridges recently 
floored with Kerrigan Iron Works’ 
new Greulich 4-way grid. This de- 
sign permits economy in field erec- 
tion (without loss of strength) as 
main bearing members are spaced 
7% inches apart instead of 6 inches, 
thus requiring fewer field welds. 
Units are fabricated in panels 7 feet 
3 inches wide to hold handling costs 
to a minimum and still permit haul- 
ing on ordinary flat bed trucks. The 
4-way grid provides a flat, single 
plane, serrated surface—gives a 
straight, smooth ride and reduces 
tire hum to a minimum. Yet, due 
to triangular openings and scientifi- 
cally located serrations in the top 
surface, it provides greater skid re- 
sistance. 


In order to keep traffic moving on 
the bascule bridge shown at left 
units were cut to half-width areas, 
then welded together to form a 
solid, one piece, smooth surface. 


This flooring is now being produced 
in our large, modern production 
plant, and a large reserve supply of 
materials is on hand to insure 
prompt delivery. For further infor- 
mation, write to our bridge flooring 
division. 
Raceland and Thibodaux 


contractor: Austin Bridge Co., 
Dallas & Baton Rouge. 


GREULICH Bridge Flooring Division 


KERRIGAN IRON WORKS, Inc. 


Harvey F. Neel, Manager, Bridge Flooring Division, Nashville, Tenn. 
General Sales Office: 274 Madison Ave., New York City 
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Permit Maximum Flow 
Require Minimum Structure 
Give Tight Closure at Bottom of Culverts 


Located between high ground and Red River, Louisiana, Lake Fort 
Buhlow drains excess water by gravity through two 4-foot x 5-foot box 
culverts. When Red River overflows its levee, Lake Fort Buhlow can 
no longer discharge its overflow by gravity. At such times a 96-inch 
x 48-inch Rodney Hunt Hy-Q® Flush Bottom Closure Sluice Gate 
closes tight, holding back the river so that pumps can discharge lake 
water through two 30-inch pipes. 

The Rodney Hunt Hy-Q Flush Bottom Closure gate offers anion 
flexibility and other exceptional advantages for water filtration, sewage 
treatment and many other sluice dam, channel and chamber flow 
control applications. 

Catalog No. 75 gives complete information and specifications on 
Rodney Hunt Hy-Q sluice gates. Write for your free copy. 


RODNEY HUNT MACHINE CO. 


_ Water Control ‘Equipment Division 
86 Lake St., Orange, Mass., U.S.A. 
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Multiple Compactor 


> 

THE EXTRAORDINARY FLEXIBILITY of 
the Multiple Compactor is derived from 
the fact that each of the six compacting 
units may be independently operated. 
They can be arranged and rearranged to 
provide a very efficient coverage and con- 
solidation of granular soils, rock, slag, 
sand or gravel, as used in sub bases, bases 
of macadam pavement, pavement widen- 
ing, projects and fills of various kinds. 

The working width of the machine, 
normally 13-ft, 3-in., when all units are 
used in line, may be reduced by any 
number of units to suit the width of 


A 5-Unit Arrangement 


Units may likewise be arranged 
in tandem, three following three, for 
maximum one-pass consolidation; three 
and two staggered to exactly fit width, 
or towed in tandem at the side of tractor 
for certain pavement widening projects. 
Furthermore, individual compactor units 
may be taken from the Multiple’s work- 
head, fitted with operating handles and 
used exactly as are the selfpropelled, 
manually guided compactors so popular 
for compacting areas which are inaccessible 
to the larger machines. Jackson Vibra- 
tors, Inc., CE 12-122, Ludington, Mich. 


project. 


Package Assembly 


A MID-WESTERN FIRM, makers of earth 
anchors for guying electric and telephone 
lines, oil rigs and derricks, and anchoring 
pipelines is now introducing a_ single 
package assembly for anchoring under- 
ground fuel tanks to prevent “‘floating”’ 
when they are empty or only partially 
filled. This complete package provides 
a new method of attachment that permits 
an easy and secure installation with 
ordinary tools, and consists of 2 anchors, 
either screw type or expandable, which- 
ever is preferred, complete with rods for 
“banding’’ over the tank and for anchor 
attachment. The ‘“‘banding’’ rods are 
joined over the top of the tank with a 
connecting lug which permits 12 in. of 
take up on the threaded end of each rod. 

The standard package is made for 
51/; to 6-ft diam tanks; however, the 
assembly is available to fit any diameter. 
The A. B. Chance Co., CE 12-122, 
Centralia, Mo. 


CIVIL ENGINEERING 


4 
| 


MANUAL 31 REVISED 


SHELL-ROOF DESIGN 
SIMPLIFIED 


Many hours of tedious computations can be saved by 
using ASCE Manual 31 in the design of concrete shell 
roofs. The charts and tables that are contained in 
this 177-page Manual yield final moments and forces 
by simple slide-rule operations. The most complicated 
arrangements can be designed safely and surely in a 
matter of hours. One can also determine such variables 
as chord width, span length, thickness, and curvature 
of shells. The revisions that have been incorporated 
in this latest printing make the work even easier than 
before. This Manual can be ordered by clipping 
this coupon and remitting as indicated below. 


Hee 
TRACING CLOTH 


In drafting rooms throughout the world 
Imperial quality is the standard by which 
fine tracing cloths are judged. This has 

been true for decades, and Imperial 
remains the finest tracing cloth be- 
cause its makers have contin- 


American Society of Civil Engineers 
33 West 39th St. 
New York 18, N. Y. 


Please send ASCE Manual 31. Enclosed is my check 


ued to improve its for 
agen and (check one) 
vaiue,. 


$5.00 for non-members 


For over 40 years... 
Engineers the world over have specified: 


KLEMP GRATING 


«-.the most diversified grating 
in the world! 


Typical W: New Rectangular 
Grating (RR*) Aluminum 
Installation * Trademark Grating 


Klemp WELDED and RIVETED Gratings of Superior Quality ooo f FREE “D 
have numerous applications ... and are found the world over! No 0 (describing line. 
assignment will ever be too small; none has ever been too large Klemp products). i 
or challenging. Name ! 

Firm 

Position. 
KLEMP METAL GRATING CORPORATION Address 
City. Zone State. 1 
6683 South Melvina Avenue Chicago 38, Illinois 
‘POrtsmouth 7-6760 4 
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An International TD-24 tractor and “75” Payscraper 
recently out-pushed, out-loaded, and out-sped all 
equal-sized competitive units in accurate on-the-turn- 
pike tests. This data was obtained on the Illinois toll 
road job near Rockford. 

All tests were conducted under similar conditions 
on the same cut, in the same material, and under the 
supervision of the contractor’s grade foreman. Loading 
time was limited to exactly one minute. Scraper loads 
were weighed on special new accurate scales. Haul 
length was held to 2,000 feet for all scrapers. 

Final figures amazed all observers! Results showed 
first, that the “75” Payscraper carried 12% more dirt 
per load...delivered it 15% faster than the other two 
scrapers tested; second, that the TD-24 torque con- 


Load-Speeding Action. High horsepower-to-weight ratio and speeds 
up to 24 mph—plus operating ease of air-assisted clutch; big, safe, 
4-wheel air brakes; exclusive Hydro-Steer—all help the Payscraper gain 
time, increase earth-moving capacity! 


verter pusher heaped an average of 1.2 cu yd extra 
into all scrapers tested. (See charts, at right.) A com- 
peting manufacturer substantiated these same figures! 

Here’s conclusive proof that no matter what scraper 
the TD-24 pushes, you load more in any given time... 
and that the “75” Payscraper carries more, no matter 
what pushes it! And that the TD-24 and “75” Pay- 
scraper, teamed together, out-produce other equipment 
combinations with faster loading, bigger loads, and 
all-around faster cycles. 

Prove the stand-out pushing, loading, and cycle- 
speeding performance of the International TD-24 
tractor and “75” Payscraper on your own jobs. Ask 
your International Construction Equipment Distribu- 
tor for a demonstration! 


Clipboard in Hand, equipment engineer signals “75” to begin con- 
trolled one-minute push-loading from TD-24 torque converter tractor. 
Although TD-24 push-packed an average 1.2 cu yd more in all scrapers, 
it loaded 2.1 cu yd more in “75” Payscraper, than competing pusher! 


— 
PROVE: 4 
UR 


extra 


PAYLOAD TESTS (average) 


CYCLE TIME TESTS (average) 


International International 
Pusher “ta Scraper ''A’’| Scraper "7S" 4.8 min. 
= Payscraper Payscraper 
International 
20.6 u. yd. . yd. 
TD-24 Torque Scraper “A” 5.7 min. 
Converter tractor — "75" bonus | "75" bonus 
2.4 cu. yd. | 3.1 cu. yd. 
17.0 17.1 
18.5 cu. yd. cu. yd. ie 
her “A” Scraper “B 5.6 min. 
cu. yd. "75" bonus | "75" bonus 
1.5 cu. yd. | 1.4 cu. yd. 


"75" Payscraper 
Proves 15% faster 
delivers up to 
19 extra loads 
per 10-hour day 


INTERNATIONAL 


HARVESTER 


See you at the ROAD SHOW—CHICAGO Jan. 28-Feb. 2, 1957 


A COMPLETE POWER PACKAGE INCLUDING: Crawler, Wheel, and Pipe-Boom Tractors . . . Self-Propelied Scrapers and Bottom~- 
Dumps ... Crawler und Rubber-Tired Loaders . . . Off-Highwivy Trucks... Diesel and Carbureted Engines . . . Metor Trucks 


+ 
: 
: 


OINT. watersrors 


FOR EXPANSION AND CONSTRUCTION JOINTS 


St. Lawrence Power 
Project, Power House 


Warsak Hydro-Electric 
Project of Pakistan 


McCormick Dam, 
Project No. 2 


USED IN OUTSTANDING 
— ENGINEERING PROJECTS 
AROUND THE WORLD 


“DURAJOINT”’ Waterstops, 
although only recently intro- 
duced to the U.S. market, have 
been chosen by Architects and 
Engineers the world over as the 
ideal waterstop for the elimina- 
tion of water seepage and leaks 
through the expansion and con- 
struction joints of concrete struc- 
tures. ““‘DURAJOINT’’, com- 
pounded of a special Poly- 
vinylchloride, is extruded with 
uniquely designed longitudinal 
ridges ongboth sides that insure 
the distribution of critical pres- 
sures and enhance the holding 
power. ‘“‘DURAJOINT’S”’ ex- 
treme elasticity and excellent 
tear resistance allow it to success- 
fully handle vertical or lateral 
movements of masses of concrete 
without being sheared. You, too, 
can specify ‘‘DURAJOINT”’ 
and be secure in the knowledge 
that this waterstop will, un- 
doubtedly, outlast the construc- 
tion it’s used in. 


Te) 


eADVANTAGES 


@ Resistant to extreme waterhead 
pressures 


@ Tensile strength of not less than 1900 
Ibs. per square inch 


@ Superior holding strength... elon- 
gation ability of more than 350% 


@ Effective temperature range of 
—54°F. to +176°F. 


@ Chemically inert...resistant to 
acids, alkalis, weather, chlorinated 
water, oil, fungus, etc. 


@ Quickly, easily spliced ‘‘on the job” 
by merely applying heat and hold- 
ing the ends together ... requires no 
welding or vulcanizing equipment 


® Available in lightweight, easy to 
handle 50 ft. coils ... withstands 
abuse without damage 


“DURAJOINT” enjoys national distribution through 


the outlets of Tecon Products Inc. in the 11 western 
states and W. R. Meadows, Inc. in the other 37 
states of the mid-western, southern and eastern 
portions of the United States. Write today for 
complete information. 


4S 


A PRODUCT OF ELECTROVERT 


Available in your area through . . . 


TECON PRODUCTS | 


304 S. ALASKAN WAY 
SEATTLE 4, WASHINGTON 
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W. R. MEADOWS, 


20 KIMBALL STREET 
ELGIN, ILLINOIS 
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Rotary Drill 


A NEW, DRY TYPE, LOW-COST rotary 
drill, the invention of a mize that saw 
its profit being eaten away by high drilling 
and blasting costs, is proving its superior- 
ity over wagon drills, churn drills, auger 
drills, and many of the rotary drills now 
on the market. 

The first Robbins drill was mounted on a 
Caterpillar D6 Tractor. It drilled a 9-in. 
blasthole and provided a 15-ft steel 
change. Later models of the drill, 
mounted on Caterpillar D8 Tractors, 
drill a 9-in. hole with a 25-ft steel change. 
A revolving rack which holds 5 steels 
makes steel changes easy. 

Adapters are now provided for mounting 
the drill on non-Caterpillar crawler trac- 
tors. 

Power to drive the rotary comes from 
the rear power takeoff of the tractor 
through a Fuller K8 or K11 transmission, 
with 4 speeds forward, 1 _ reverse. 


Mounted on a Caterpillar D8 


Through a chain drive, the transmission 
powers a right angle connection to a 
square shaft running the height of the 
drill unit. The square shaft powers a 
sliding gear box which rotates the drill 
steel at speeds between 25 and 120 RPM. 

Down pressures as high as 30 tons on the 
drill bit are obtained by two 8-in. hy- 
draulic cylinders operating off a 70 GPM 
Hydraulic ‘two-stage pump driven from 
power take-off of the tractor. These 
hydraulic pistons operate a rack and 
pinion that raise and lower the drill pipe 
by two chain sprockets, providing the 
necessary down pressure on the bit. Also 
by means of hydraulic controls, three 
jacks can level the tractor for drilling. 

A 600 cfm air compressor forces air 
into the drill pipe to blow chips and dust 
away from the drill bit. The Robbins 
Machine & Mfg. Co., CE 12-126, Oneonta, 
Ala. 
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Earth-Boring Machine 


A TRUCK-MOUNTED EARTH-BORING ma- 
chine with hydraulic turntable base and 
swivel action that permits operation at 
any angle over a full 180-degree arc with- 
out having to move the truck itself is one 
of the latest additions to their Utility 
Division. 

Hydraulic extension action also gives 
the earth borer an extra 22-in. “reach” 
within its operational radius. It is cap- 
able of digging holes from 9 to 36 in. 
in diam and up to 10-ft—in any soil and 
on any level. 

Mobility of Highway's ‘‘swing-base”’ 
earth borer provides a number of key 
advantages over the conventional fixed- 
platform type that can operate in only one 
position, usually from the tail end of its 
truck carrier; in construction of utility 
lines or foundation footings along city 
streets or open highways, the swing base 
allows the boring head to dig from either 
side of the carrier. Traffic tieups or 
safety hazards that result when a truck 
is backed to the curb are eliminated; 
since its carrier does not have to be 
maneuvered toget the machine into operat- 
ing position, the borer can function 
speedily and efficiently in cramped quarters 
that would be inaccessible to truck- 
mounted types with fixed platforms. 
The machine can be swung in a complete 
half-circle in nine seconds and series of 
holes can be dug at any angle within the 
machines operational are without moving 
the truck. A leveling mechanism, at- 
tached to the boring head, permits it to 
bore in absolute vertical plumb even if the 
carrier is parked on a slope. 

By attaching an integral winch and der- 
rick apparatus to the machine, poles from 
40 to 45-ft in length and 2000 to 2500 lb 
in weight can be lifted and set. Highway 
Trailer Company, CE 12-127, Edgerton, 
Wis. 


Davis Cab 


CAB PROTECTION FOR the operator of 
the Davis Model 185 Back-Hoe is now 
available at Davis Products dealers. 

The lighthouse-type window, made of 
rugged, non-breakable and shatter-proof 
clear plastic, gives the operator full vision 
at all angles of operation. Side curtains 
and floors are easily removed for warm 
weather use. 

The Davis Cab fits on the seat and 
footrest assembly so that it revolves with 
the boom. It is formed of flat steel for 
maximum strength, is covered with heavy, 
durable duck canvas and is easily installed. 
This model operates to either side or to 
the rear of the tractor. Mid-Western 
Industries, Inc., CE 12-127, Wichita, 
Kansas. 
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Some recent users of 
Seismic Surveys 


® Dam site investigation......... Westminster, Mass. 
® Building sites... Penn. State Univ., State College, Pa. 
® Bridge Site...... Connecticut River, Hartford, Conn. 
® Super highway...... Berkshire Extens. N. Y. Thruway 
» 


Dam site exploration............... Delaware River 
Bridge site. .. Newburgh-Beacon Bridge, Hudson River 
Aguado Anasco Hwy., & Guajataca Bridge, Puerto 


Rico 
Water supply... .Water Resources Auth., Puerto Rico 
® Hurricane Barrier..........- Narragansett Bay, R. I. 
© Generating plant expansion site. .Staten Isl., N. Y. 
® Housing development site......... Trumbull, Conn. 


For a copy of our factual Bulletion 2 on seismic surveys, 
write to Geophysical Survey Division, Gahagan Dredging 
Corp., 90 Broad St., New York 4, N.Y. 


Established in 1898, Gahagan is 
a leader in hydraulic dredging 


ANOTHER 


GAHAGAN 


CASE HISTORY 


LEUPOLD 
LEVEL 


¢ 


CONVENIENCE-ENGINEERED 
FOR FAST, ACCURATE WORK 
General Leveling Measuring Heights 
Checking Grades Topographic Mapping 


Compact, dependable instrument made for lifetime service. 
Supplied with 4 scales held in milled slide ready for im- 
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Chainage Corrections 


mediate use without removing and reversing arc frame. 

Precision controlled index arm gives accurate readings. LEUPOLD 

Bubble magnifier adjusts internally—no eyepiece to retract ABNEY LEVEL 

for carrying. . . no re-focusing for every job. HANDBOOK 

4 STANDARD SCALES $33.00 IMlustrates and de- 

READY FOR INSTANT USE Complete with all 4 com- scribes how to make 
Degree monly used scales and full use of your 
Per Cent saddle leather case. Ab- Abney Level. 
Topographic ney Level Handbook in- Furnished with each 


cluded. 


At your Dealer or Send Check or Money Order (No C.O.D's) 


LEUPOLD & STEVENS INSTRUMENTS, Inc. 


4445 N.E. GLISAN ST.;- PORTLAND 13, ORE.. 


Abney Level, or 
send 25c per copy 


Write for FREE 

folder P55 on. 

LEUPOLD Levels 
for Engineers 

& Builders 
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for house 
foundations 


EFCO Steel Forms for concrete 

construction are adaptable to wide 

use by their owners, including 

construction of house foundations. 

Other advantages: 

@ Lifetime steel faces should never 
need to be replaced. 

@ Easy to handle and assemble. 

@ Saves time, material, money. 

@ Low original cost. 

Other forms from Economy are 

available on a rental basis. Write 

nearest office for catalog. 


Economy Forms Corp. 
DES MOINES, IOWA 


Offices in St. Louis, Mo.; Kansas City, Mo.; 
Lincotn, Nebr.; Minneapolis, Minn.; Ft. Wayne, 
Ind.; Milwaukee, Wis.; Chicago, Cincin- 
nati, Ohio; Cleveland, Ohio; Metuch N. J.; 
Rochester, N. Y.; Springfield, Mass.; Wash- 
ington, D. C.; Decatur, Ga.; Charlotte, N. C.; 
Dallas, Texas; Tulsa, Okla.; Houston, Texas; 
Los Angeles, Cal.; Oakland, Cal.; Denver, Colo. 


STEEL 


PLATE 
FABRICATION 


Weldforged 
Riveted 
Bolted 


Bins, hoppers, chutes, elevator 
casings, tanks, vats, machine 
weldments, etc., for the chemi- 
cal, fertilizer, grain and allied 
industries. 


Anchor Bolts all sizes 
shipped from stock 


KERRIGAN 
IRON WORKS, INC. 


J.H. Lindsay, Mgr., Plate Fabrication 
Neshvill 


e, Tenn. 


General Sales Office: 274 Madison Ave., 
New York City 
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Super Boom 


THE LIMA TYPE 1250, a rugged, low- 
slung, air controlled machine available 
also as a shovel or dragline, is offered to 
supply the demand for super booms in the 
construction market. When equipped as 
a crane, with a standard 60-ft boom, it 
has a lifting capacity of 100-tons at a 
13-ft radius. 

The crane in the illustration, equipped 
with a 200-ft boom plus a 50-ft jib, is de- 
signed to handle steel erection and con- 
crete pouring on multi-storied apartment 
and business buildings up to and in- 
cluding 24 floors. 

As a standard shovel, the 1250 is 
equipped with a 28-ft boom, 22-ft dipper 
handle and 3 cu yd bucket and a high 
lift shovei, with a 45-ft boom, 32-ft 
dipper handle and 2 '/, cu yd bucket. 

Features and available equipment in- 
clude: independent propel, loading-lower- 
ing device, extra high speed hoist attach- 
ment, third drum, power reversing hoist 


Lima Type 1250 


drum, heavy duty and special light weight 
booms, light plants, two widths of crawl- 
ers, two lengths of crawlers, two widths of 
crawler treads, two types of rigid gantries, 
two types of folding gantries. The 1250 
has a one-piece carbon steel cast rotating 
and truck base, fabricated steel machinery 
frames, machine-cut gears, telescopic 
boom stop with automatic shut-off, 
steering controlled by gear type jaw 
clutches, heat-treated alloy steel ground 
shafting and large diameter clutches and 
brakes. 

An outstanding feature is the design 
which permits a knock-down for haulage 
into units of less than 60,000 lb. Counter- 
weight segments are readily removable. 
The gantry may be folded to a height of 
12-ft-7 '/,-in. Diesel, gasoline and elec- 
tric power plants with terque converters 
are available. Baldwin-Lima-Hamilton 
Corp., CE 12-128. Construction Equip- 
ment Division, Lima, Ohio. 


December 1956 


SPEAKING 
Can Be Easy 


..- for Engineers, too 


A concise, practical, pocket 
size illustrated manual for bet- 
ter speaking and meetings. 
Organized for your greatest 
convenience in preparing and 
delivering effective oral presen- 
tations and in conducting in- 
teresting meetings. Printed in 


two colors. 


Among other subjects, this 
manual includes: selecting the 
type of presentation, planning 
and preparing, attention pat- 
terns, platform manners, visual 
aids, microphone techniques, 
effective chairman, introduc- 
tions with a punch, handling 
the questions, panel discus- 
sions, and bigger and better 
audiences. 


Copies are 
available at 50 
cents. Special 
discounts in 
lots of 100 or 


more. 


Engineers’ Council for Profes- 
sional Development at 29 West 
39th Street, New York 18, 
N. Y. Please send me 
copies “Speaking Can 
Easy.” Payment is enclosed. 
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EIMCO 105 —- A LOADING CYCLE TIME SAVER 


Working for a major railway firm in track maintenance operations, 
an Eimco 105 Tractor-Excavator provides extra-production capacity in 
loading out a 50-cubic-yard car every eight minutes. The Eimco loads 
125 cubic yards more every hour than the machine it replaced. 


For this steady job, the 105 is 
equipped with the high discharge 
rocker arms and bucket. 


The Eimco replaced a 1% yard 
shovel that was loading five cars an 
hour. Before the operator mastered 
extra-production features of the 
105, it was loading six cars an hour. 
With an experienced operator, it 
now averages 72 cars an hour. 


Previously, one of two dozers 
pushing gravel toward the loading 
edge, came off the 50-foot-high pile 
to push loaded cars to the switch. 
The 105 now accomplishes this task 


and the shovel and one dozer have 
been released to work elsewhere. 

How does the 12 yard Eimco, 
with an initial investment that is 
nearly one-third less, take on extra 
duty and still increase production? 

The answer is in the 105’s ability 
to save time during every loading 
cycle. With one hand, the operator 
pushes two, easy-to-reach levers 
and the Eimco moves in for a load. 
Powerful crowding actions fills the 
bucket quickly. He pulls the levers 
and the 105 reverses to the haulage 
car while the loaded bucket is ele- 
vating in an arc. 


When the Eimco is in dumping 
position, the bucket is in discharge 
position. There’s no lost motion be- 
tween loading and discharge. 

Independent track control per- 
mits the 105 to maneuver fast and 
sharp—another time saver. 

And shifting between high and 
low speeds—forward and reverse— 
is done under maximum loads at 
anytime without injury to the trans- 
mission. You don’t have to stop to 
snift—or hesitate until the tachom- 
ever needle falls below the recom- 
mended RPM reading. 

The best way to get an idea how 
the Eimco 105 will increase your 
production is to watch it perform. 
You can arrange this today by 
writing Eimco. 


THE EIMCO CORPORATION 


Salt Lake City, Utah—U.S.A. © 


Export Offices: Eimco Bldg., 52 South St., New York City 


New York, N. Y. 
Cleveland, Ohio Heuston, Tex. Lenaon, 
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Symons FIELD REPORT... 


SYMONS FORMS USED 
ON TWA TEST CELLS... 


Five aircraft engine test cells, with exhaust and 
intake stacks 45 feet high, are being erected at 
Trans World Airlines’ overhaul base at: Mid- 
Continent International Airport, Kansas City, 
Mo.—the first cells of their kind in the United 
States. 


These cells are on a concrete base, and 12,500 
square feet of Symons Forms with Steel Cross 
Members were used for the 55,000 square feet of 
concrete forming required. Sharp Brothers Con- 
tracting Company, Kansas City was the general 
contractor. 

TWA test cells are just one of many commercial, 
industrial, institutional and public works con- 
struction jobs for which Symons Forms are adapt- 
able. Symons engineering staff gives complete 
service on the details cf all forming jobs. Our 
salesmen are field-trained to give practical advice 
on form erection, pouring and stripping methods. 


Symons Forms, Shores and Column Clamps may 
be rented with purchase option, rentals to apply 
on purchase price. Symons Clamp & Mfg. Co., 
4291 Diversey Ave., Dept. M-6, Chicago 39, II. 


in this unusual stripping procedure, panels are 
being removed by a worker seated in a bosun's 
chair suspended from a crane boom. 


For More Information on FORMS—-CLAMPS— 
SHORES. Write for Literature 
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Moldboard Shock 


A NEW PRODUCT IN THE heavy equip- 
ment field, the Over-Lowe ‘‘Hi-Speed”’ 
Moldboard Shock, has now been designed 
and developed. These units fit most 
standard graders and through a resultant 
“floating blade’? enables the grader 
operator to maintain road speeds up to 
12 miles per hour, four times the average 
maintenance speed. 

While its primary function is to de- 
crease road maintenance time, the new 
shocks enable owner and operator to 
realize other grader economies. Accord- 
ing to the manufacturer some of these 
improvements are: almost complete elim- 
ination of high speed grader bounce, 


Hi-Speed 


since operators no longer have to ‘“‘fight 
the controls’; ability to plow snow off 
gravel and hard surface roads without 
damaging road surfaces; the maintenance 
of shoulders on asphalt and concrete 
roads without damage; increased grader 
life since, by reducing wear and tear, 
you reduce downtime, and increased 
blade life, because the blade ‘‘floats’’ 
when shocks are used and cannot damage 
road or pavement. Over-Lowe Co., CE- 
12-130, P. O. Box 2879, Denver 1, 
Colorado. 


New Ties Cut Costs in Low Wall 


Forming 


INTRODUCTION OF TWO NEW base ties 
that eliminate the need for nails and save 
on labor in low wall grade beam forming 
has been announced. One tie is de- 
signed for use with its wood forms and the 
other for its magnesium and steel frame 
forms. 

Ties plus wedges are all that is re- 
quired to secure forms at the top and 
bottom. Under the old method, nailed 
cleats were used to hold forms in place 
on top and band iron on the bottom. 
The ties, by eliminating the use of nails, 
materially increase the life of forms. 
There is no break-off point. The top 
ties can be reused indefinitely and the 
bottom ties are below grade. Symons 
Clamp Mfg. Co., CE 12-130, 4249 Diver- 
sey Ave., Chicago 39, Ill. 


BRIDGE AND SPECIAL. 


SF E 


Modern equipment— 
Prompt service—any- 
where. 

Inquiries invited. 


Foundation 
Test 


An Engineering 
Service 

For Engineers 

By Engineers 


st 
Literature on reque 


PENNSYLVANI 


DRILLING CONTRACTORS 
PITTSBURGH 20, PA. 
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Here are important facts 


for the“man behind the gun” 


This White 18” Dumpy level has 


| EQUIPMENT 
MATERIALS 
| and METHOR®S 


(continued) 


Hydraulic River Dredge 


THE LATEST ADVANCE IN_ hydraulic 
dredge design, the “M. O. P. DH-6 
ADENAVI,” built by an internationally 
prominent dredge building firm, for the 
Republic of Columbia, this new self- 
propelled hydraulic river dredge features a 
number of unique and highly individual 
design characteristics. Chief among these 
is its adaptation for the use as both a 
cutterhead and dustpan dredge, first of its 
type successfully developed. 

The mammoth floating excavator with 


...more of the 
features you want, 
yet costs you less! 


| 
| 
| 
| 
Before you buy, compare this White 
Dumpy level with a similar model of 
any other recognized make. From | 
every standpoint — design detail ... 
quality construction . . . work-speed- 
ing, life-lengthening features and cost 
— you'll quickly see why a White's 
the best buy you can make. It will 
make your work faster, easier, more 
accurate, Check this comparison chart: 


Instrument 
D. White 

FEATURES io. 7080| A 
Magnifying power 35X 30x 27X 


of telescope 


Distance away you 
can read 1/100 ft) 1200 ft. | 1050 ft. | 900 ft. 
graduation 


Diameter of 


objective fens 1.81 in. |1.485 in.| 1.69 in. 


Field of view (in 


minutes of arc) 52’ 60" 
Coated optics Yes Yes Yes 
Covered leveling 

Yes YES Yes 
Can you easily 

replace worn 

leveling screws ves NO ves 

in the field? 

Sensitivity of level 
vial lin seconds 20” 20” 25” 


of arc per 2mm 
of graduation) 


Price — complete 
with carrying 
case, tripod and |$315.00*| higher | higher 
accessories — 
F.0.B. factory 


For complete details on the 18-in. 
Dumpy level and other equally fine 
engineering instruments, see your 
David White dealer, or write direct to 
Davip WHITE Co., 309 W. Court 
Street, Milwaukee 12, Wisconsin. 


We offer compleie, expert ree 
pair service on all makes, 
all types of instruments. 


*Price subject to change without notice, 
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| 44-ft wide, and 71!/.-ft deep is self-pro- 
| pelled by dual propulsion motors which can 


| when moving from one dredge operation 


| for that South American republic. Ellicott 
| Machine Corporation, CE 12-131, 1611 
| Bush Street, Baltimore 30, Md. 


overall hull dimensions of 200-ft long, 


achieve a speed of approximately 8 knots 


to another. 

It has horsepower totaling 2,000 and a 
rated output of approximately 2,000 
cu yd per hour maximum of dredged 
material when used as a dustpan dredge. 
As a cutterhead dredge, it has a rated 
output of approximately 850 cu yd of 
dredged material per hour, maximum. 

The dredge will be used for the de- 
velopment and maintenance of the Mag- 
dalena River, chief navigational artery 


Emery Aggregate 


PLANT CONSTRUCTION HISTORY was 
made this summer when over a million 
square feet of surface hardened flooring 
was laid for the new Rosemead Assembly 
plant of the Ford Motor Co. 

To meet heavy duty, high traffic re- 
quirements, an emery aggregate hardener 
was worked into the surface of a still-wet, 
regular steel-reinforced six-inch concrete 
base. The base was designed to have a 
3000 psi compressive strength. Called 
Emeri-Topcrete, the surface hardener is a 
special mixture of type “SH” Cortland 
Emery and a good grade of Portland 
Cement. The Cortland Emery is rich 
in aluminum oxide for hardness and in 
iron oxide for toughness and non-brittle- 
ness. When properly mixed and applied, 
the surface hardener has a diamond-like 


resistance to abrasion and withstands 


shock. It also insures lateral stability. | 


(Continued on page 132) 


BOILER 
ROOM 
FLOORS 


= 

SS 
Se 


Ashes, coal and other sub- 
stances under foot often make 
solid floors in boiler rooms unsafe. 

Such hazardous materials can- 
not accumulate on a floor made of 
Irving open steel grating. Debris 
falls right through, making floors 
always clean. Dangerous fumes 
can escape through open grating. 
Floors made of Irving Grating are 
clean, safe at all times...no 
ankle turning, tripping, slipping, 
hot foots. It is fireproof, self- 
ventilating. 


Manufacturers of Riveted, 
Pressure-Locked, 
and Welded Gratings of 
Steel, Aluminum and other metals. 


“A FITTING GRATING 
FOR EVERY PURPOSE” 


IRVING SUBWAY GRATING CO., Inc. 


Originators of the Grating Industry 


Offices and Plants at 
5008 27th St., LONG ISLAND CITY 1, N. Y. 
1808 10th St., OAKLAND 23, CALIFORNIA 


131 


\ 
\ / | : 
CLEAN 
| 
SSS 
SS 
| 
| | S SS SSS 
| 
t | SSS SSS SS SEES 
| | é 
| 
| 
| _ pi. 
| 
DAVID | pis, 
WH ITE 


WATTS MICROPTIC ALIDADES 
FINEST IN THE FIELD 


For swift accurate field mapping and surveying, lead- 
ing surveyors rely on the Watts Microptic Alidade. 
The Watts Alidade is highly accurate, compect, lighi 
weight, versatile and dependable. See the advanced- 
design Watts Microptic Alidade with exclusive pillar 
levelling at your nearby Dietzgen Dealer. Made by 
Hilger & Watts, Ltd., London; sold and serviced in 
the United States by the Eugene Dietzgen Co. 


EUGENE DIETZGEN CO. 


Chicago New York San Francisco New 
Orleans Los Angeles ¢ Pittsburgh Washington 
Philadelphia Milwavkee Seattle Denver 
Konsos City Declers in All Principal Cities 


—DIETZGEN | 


Here’s the HOW 
to concrete handling! 


Gar-Bro Handbook 
and Check Lists 


GAR-BRO’S new 56-page “Manual for 
Handling and Placing Concrete” is your 
best guide to the latest approved methods. 
Covers all phases of concrete construction 
—from selection of concrete through 
batching and placing pr ocedures. 

Contains check lists of job specifica- 
tions, conditions and equipment. Lists 
current technical data and useful tables... 
illustrates placing methods and shows 
how unusual jobs were solved. 


Write for your copy today! 
GAR-BRO MFG. CO. 


2415 E. Washington Blvd. Los Angeles 21, Calif. 
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EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


At the rate of 90-lb of hardener per 
square foot of slab, the hardener is worked 
into the concrete with wooden floats which 
are manipulated by hand. After the 
concrete slab, with its worked-in surface 
hardener has set for half an hour, the top 
is gone over with circular mechanical 
finishing machines. Walter Maquire Co., 
Inc., CE 12-131 & 132, New York, N. Y. 


Power Roller 


A NEW AND SOMEWHAT revolutionary 
power roller using vibration instead of 
static weight has recently been introduced. 
Weighing 1'/, tons, it will produce the 
same compaction density as deadweight 
rollers weighing 8-10 tons. 

The vibrating mechanism, consisting of 
eccentrically weighted parallel shafts 36- 
in. long mounted on self-aligning bearings, 


Features Vibrating 


produces a dynamic vertical thrust of 
2936-Ib 2400 times per minute. Ground 
vibrations are controlled in direction and 
can be felt within a variable radius of 24- 
ft. Chassis vibration has been 98% 
eliminated by rubber and spring mount- 
ings. Rolcor Industries, CE 12-132, 
Minneapolis 3, Minn. 


Durajoint 


DESIGNED FOR USE BETWEEN adjacent 
sections of plain, reinforced or precast 
concrete structures such as tanks, chan- 
nels, tunnels, culverts, dams, swimming 
pools, and building structures of all types, 
Durajoint, according to its manufacturers, 
replaces metallic strips and rubber or 
bituminous materials generally used. It 
is specifically compounded and extruded 
from a Theomo-Plastic material (Poly- 
vinylchloride-PVC) suitably plasticized 
and supplied in long flexible coils. W.R. 
Meadows, Inc., CE 12-132, 7 Kimball St., 
Elgin, Il. 
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McCARTHY UNDERGROUND 
HORIZONTAL DRILL 


DRILLS UNDER HIGHWAYS, RAILROADS, ETC. 

A utility money-maker! Drills through 
rock or earth for drainage, conduit, pipe 
lines, etc., without breaking the surface. 
Drills 4” to 24” holes up to 180 ft. lo 
in hardpan compacted sand, gravel ont 
shale formations. 


McCARTHY VERTICAL 
AUGER DRILLS 


BLAST HOLE DRILLING 
PROSPECTING 


Drills 4-6-8” diameter “‘dry’’ holes — 
400 to 1,000 fr. per day. Can be mounted 
on truck or half-track. Hydraulically oper- 
ated. Adapts to any job where ordinary 
rock formations need blasting. 


THE SALEM 
(SALEM) 


TOOL COMPANY 
804 S$. ELLSWORTH AVE. 
SALEM, OHIO 


How To Get Things Done 
Better And Faster 


BOARDMASTER VISUAL CONTROL 


yx Gives Graphic Picture—Saves Time, 
Saves Money, Prevents Errors 
yx Simple to operate—Type or Write on 
Cards, ay in Grooves 


yx Ideal for Production, Traffic, Inventory, 
Scheduling, Sales, Etc. 

vy Made of Metal, Compact and Attractive. 
Over 100,000 in Use 


Full price $4 with cards 


Write for Your Copy Today 
GRAPHIC SYSTEMS 


55 West 42nd Street @ New York 36, N. Y. 
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INDUSTRIAL ENGINES—A new brochure 
describing fully the 1956 line of Jeep four- 
cylinder industrial engines and power units 
has been issued. Suggested applications 
for engines and units are included. Com- 
plete tables of engine speeds in relation to 
torques and horsepower ratings in the 
20-55 hp range reveal the flexibility of 
today’s Jeep engines, both the improved 
L-Head model L-4, and the F-Head model 
F-4, said to be the most efficient and 
economical “four” available to industry. 
Described also are the special features in- 
corporated in Jeep industrial engines. 
Industrial Engine Department, Willys 
Motors, Inc., CE 12-133, Toledo, Ohio. 


Wire Ropse—An information packed 
bulletin No. DH-128D has just been issued. 
It covers more than 120 different types of 
wire ropes used in construction by bull- 
dozers, scrapers, derricks, dragline excava- 
tors, shovels and winches; in conveyors by 
button, disc, can and hook units; in cranes 
by truck or crawler, in dredges for anchor 
cables, hoist lines, etc. Each recom- 
mendation covers such points as rope 
diameters, construction, preforming, lay, 
grade and core. American Chain & Cable 
Co. Inc., CE 12-133, 929 Connecticut Ave., 
Bridgeport 2, Conn. 


BECKMAN PH EgurpMeNT—How this 
equipment is helping extend the life of the 
Cincinnati, Ohio, sewerage system and 
scientifically detect explosive sewer gases 
is described in the two latest Beckman 
Application Data Sheets. By keeping a 
check of the pH of waste discharges 
through use of the pH equipment mounted 
on a specially constructed trailer the 
Cincinnati Sewage Disposal Section has 
obtained permanent and accurate records 
of waste discharges. Most important, the 
sewerage system life has been extended. 
Ask for Application Data Sheets W-54-W 
and DK-56-W. Beckman Division, Beck- 
man Instruments, Inc., CE 12-133, Ful- 
lerton, Calif. 


Wire Rope—Latest information on Tiger 
Brand Wire Rope is now offered in a color- 
ful, well-illustrated Catalog #6510. Vari- 
ous types of wire rope along with their 
many uses and directions for their care are 
thoroughly explained. American Steel & 
Wire, Division of United States Steel, 
CE 12-133, Rockefeller Bldg., Cleveland, 
Chio. 


StnctE Ram 
about this new powered unit with hopper 
is being offered in the form of a press kit. 
It contains literature, giving a complete 
description with illustrations of the Rail- 
porter together with news releases and 
photos. Chain Belt Company, CE 12-133, 
Milwaukee 1, Wis. 
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FAST, ACCURATE, 
WITH NEW ACKER 
VANE TEST KIT! 


The Acker Vane Shear Test Kit has everything needed to obtain fast, accurate, 
“in-place” shear readings to depths of 100 feet! 


It’s easy to use and provides accurate soils information at low cost! For ease 
in carrying, tne entire set of tools are packaged in a handy steel kit. 


Write today for prices and free illustrated folder 700! 


Consult the Torque Chart 
for Accurate Reading: 


Insert in Casing and Apply 
Pressure to the Torque Wrench! 


Assemble the Vane 
to the Rod! 


725 W. Lackawanna Avenue 
ACKER DRILL CO., IN . Scranton, Penna. 
a complete line of Soil Sampling Tools, Diamond and Shot Core Drills, 
Drilling Accessories and Equipment 


for Repairing, 
Constructing, 
Lining: 

* Reservoirs * Dams 

* Filter Plants * Tanks 

* Sewage Disposal Plants 

* Stadiums °* Bridges 

* Sea Walls * Swimming Pools 

Write for more 

information, 

including 48 

page “Gunite” 

booklet, 


FLORENCE, ALA. 


315 So. Court Street 


193 Emmet Street 
NEWARK 5, N. J. 


33 N. LaSalle Street 
CHICAGO, ILL. 


Liberty Life Bldg. 
CHARLOTTE, N. C. 
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READI 
: 
| 
| 
Beg — 
133 , 


*IN TEXAS 


WORLD 


KERN | | 


SURVEYING 
INSTRUMENTS 


*The Bridge Division of the 
State of Texas Highway Dept. 
uses Kern Instruments 


WORLD FAMOUS FOR 
Working Speed 
Operational Simplicity 
Accuracy & Economy 


(with optical 
micrometer) 


THEODOLIT 


¢ Exceptional portability and 
precision. 

Readings automatically... 
AT A GLANCE, 


© Direct reading to 10”. Estimation 
to 1”. Average working accuracy 
—3-4 secs. 

© Can be used with electric 
lighting unit for night work. 


KERN 
CENTERING TRIPOD 


Unique—a Kern first! 
Centers instruments in 
seconds with remarkable 
accuracy. Assures 
exceptional stability with 

-and-socket head, 
supporting instrument 
coupling. 


* 
Write for Brochure DK 518 -2 
PROMPT, RELIABLE SERVICE 
FACTORY TRAINED PERSONNEL 


From the 


MANUFACTURERS 


LARGE AIR FORCE PRESS: Designed, 
built and installed by Loewy-Hydropress 
Division of the Baldwin:Lima-Hamilton 
Corp. the 126-ft press can exert pressures 
up to 8,100 tons. The new installation is 
producing vital structural members for 
the B-52 and other advanced aircraft and 
missiles...GLASS CLAD BUILDING: 
At the American Hardware Mutual 
Insurance Co.’s new 4-million dollar office 
building, Minneapolis, windows are of 
insulating glass and spandrels are of 
Pittsburgh Plate Glass’ new colored 
Spandrelite. A unique cellular glass in- 
sulation, Foamglas, was used in 2-in. 
thickness behind the Spandrelite; on the 


| roof and promenade deck and behind the 


| marble column 


| Texas. 


facings. .. EXPANSION 
TRENDS: The increasingly active part 
being taken by Bechtel Corp. of San 
Francisco in the rapid industrial growth 
of the Gulf Coast has led to the establish- 
ment of a new branch office in Houston, 
This will provide regional head- 


| quarters for service to clients interested in 


petroleum, petrochemical, and natural 


| gas...Contract for the construction of a 


Transite asbestos-cement pipe plant at 
Denison, Texas, the 7th in Johns-Manville 
Corp.’s expansion program has been let to 
the Austin Co. of Cleveland and Houston 
...A new corporation, American Hoist 
Pacific Co. in Seattle has been formed 


| primarily to produce special custom engi- 


neered heavy materials handling equip- 
ment not normally offered by American 
Hoist & Derrick, St. Paul. ..The Detroit 


| Diesel Engine Division of General Motors 
| has expanded its administrative sales and 
sales and service facilities in six key cities: 


New York, Atlanta, Detroit, Chicago, 
Dallas and San Francisco. ..GIANT CAP 
SCREWS: Designed for the supersonic 


| nozzle assembly of the largest wind tunnel 


in U. S., fifty giant hexagonal socket-head 
cap screws, 4'/.-in. in dia. and having a 
combined weight of two tons, are being 
made by the Cleveland Cap Screw Co., 
Cleveland, Ohio...MERGER: The 
Koehring Co., Milwaukee, will acquire 
the Buffalo-Springfield Roller Co., effec- 
tive Dec. Ist. Buffalo-Springfield makes 
asphalt finishing machines, road rollers and 
sole compaction equipment while Koehring 
manufactures concrete finishing and pav- 
ing equipment, etc... APPOINTMENTS: 
Albert L. Love, Jr., Texas engineer has 
been assigned to the post of district 
engineer for the new Asphalt Institute 
office in Sante Fe, New Mexico...W. J. 
Klein has been appointed Vice President 
and W. L. Voegeli, General Sales Manager 
of the Tractor Group (Farm Equipment, 
Construction Machinery and Buda) of 
Allis-Chalmers Mfg. Co., Milwaukee, 
Wisc... . Peter Lewis, in his new position 
as Supervisor, Industrial Truck Sales 
Training, will be responsible for the 
development of training programs and 
material for Hyster’s several hundred 
dealer salesmen. 


Fig. B-124-D 


Two 60” Type M Gates on Relief Cul- 
verts near Woodward Pumping Station, 
Plymouth, Pa. 


Fig. B-124-C 


Two 72” x 72” Type M-M Gates on 
Toby Creek Outlet Works, Plymouth, Pa. 


BROWN & BROWN, INC. 
LIMA, OHIO, U.S.A. 


CHEMICAL SOIL 
SOLIDIFICATION 


TO STOP 
UNDERGROUND WATER FLOW 


into shafts, Heavy Building Pits, Structures 
TO STOP 


« SETTLEMENT of FOUNDATIONS 
TO SEAL 
e LEAKY CONCRETE STRUCTURES 
by “Chem-Seal” Pressure Grouting 


for 


TUNNEL & SHAFT LININGS, 
MINES, UNDERGROUND 
STORAGE CHAMBERS 


Write for Information & Literature to 


“The Pioneers in this field since 1937” 


CHEMICAL SOIL 
SOLIDIFICATION CO. 


ENGINEERS CONTRACTORS 
7650 S. LAFLIN ST. CHICAGO 20, ILL. 
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For instructions and Key to Abbreviations, see 
next page. Each member is entitled to 100 
different ‘Proceedings Papers" yearly, ordered 
from these pages, plus all papers of the Tech- 
nical Divisions in which he registers. The 
latter papers will be mailed avtomatically. To 
register, mail the enrollment form on page 137 
to Society Headquarters. Discussion of a paper 
will be received during the four full months 
following the month of issue. 


October 


1088. New Developments in Septic Tank 
Systems, by John E. Kiker, Jr. (SA) Dur- 
ing the past few years there have been some 
important changes in the design criteria for 
septic tanks and subsurface sewage disposal 
systems. These changes are set forth and 
evaluated. 


1089. Preliminary Studies on Complete 
Anaerobic Sewage Treatment, by J. B. 
Coulter, S. Soneda, and M. B. Ettinger. 
(SA) Laboratory studies are described for 
the development of anaerobic contact sewage 
treatment system for use in small sub- 
divisions which produces an effluent low in 
B.O.D. and suspended solids. 


1090. The Highway Spiral as a Center- 
line for Structures, by Paul Hartman. (HW) 
This paper presents a method for computing 
the geometry of a structure with a spiral 
centerline. The method is simple and pre- 
cise enough for steel work. The amount of 
computation is no greater than that required 
for the multicentered curve which customar- 
ily replaces a spiral on a structure. 


1091. Discussions of Proceedings Papers 
817, 818, 945, 1030. (EM) Chong-Hung 
Zee, Dean F. Peterson, and Robert O. Bock 
closure to 817. Daniel Frederick closure to 
818. E. Silberman, N. N. Ambraseys on 
945. G. W. Housner on 1030. 


1092. Discussions of Proceedings Papers 
714, 745, 747, 840, 953, 1006. (HY) J. J. 
Dronkers and J. C. Schonfeld closure to 714. 
E. W. Lane closure to 745. M.B. McPherson 
and H. S. Strausser closure to 747. Herbert 
M. Corn closure to 840. Arthur I. Mc- 
Cutchan, Sam Shulits on 953. Achille 
Lazard on 1006. 


1093. Discussions of Proceedings Papers 
703, 783. (HW) Corrections to 703. C. J. 
Posey closure to 783. 


PROCEEDINGS AVAILABLE 


1094. Discussions of Proceedings Papers 
696, 742, 959. (PO) M. Rocha, J. Laginha 
Serafim, A. F. da Silveira, and J. M. Res- 
surreicao Neto closure to 696. T. C. Powers 
closure to 742. Ross M. Riegel on 742. 
G. S. Sarkaria, George E. Goodall on 959. 


1095. Discussions of Proceedings Papers 
757, 862, 866, 934, 940, 941, 1026. (SM) 
Horace A. Johnson closure to 757. C. Y. Li 
closure to 862. E. de Beer and A. Martens 
on 866. G. A. Leonards, John A. Focht, 
Jr., E. J. Zegarra, K. B. Hirashima on 934. 
L. A. Palmer, David A. Hopkins on 940. 
John V. Spielman, Nicols N. Ambraseys on 
941. A.A. Eremin on 1028. 


November 


1096. Internal Ties in Slope Deflection 
and Moment Distribution, by Morris Ojalvo. 
(ST) This paper outlines a procedure which 
can be used in the slope deflection and mo- 
ment distribution methods of analysis when 
the joints of a rigid frame are free to trans- 
late; this procedure makes use of imaginary 
internal ties. In moment distributions these 
ties may be considered as the restraints which 
prevent joint translation during the balanc- 
ing of the moments. The procedure be- 
comes increasingly useful for more compli- 
cated structures and does not complicate 
analysis of simpler structures. The versa- 
tility of moment distribution and slope 
deflection is retained or enhanced. 


1097. Influence Lines for Circular Ring 
Redundants, by Henry M. Lummis. (ST) 
The engineer is frequently called upon to 


American Society of Civil Engineers 
33 W. 39th St., New York 18, N. Y. 
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analyze circular rings for maximum bending 
moments, shear, and thrust. The influence 
lines presented with this paper obviate the 
necessity of resorting to indeterminate analy- 
sis of formulas for the solution, and the ring 
can be analyzed statically much the same as 
a simple beam. 


1098. Earthquake Stresses in Building 
Floors, by Charles S. Glazbrook. (ST) The 
paper presents a method of approach to the 
analysis of stresses in building floors, which 
must distribute earth-shock loads coming 
onto them from above to the resisting ele- 
ments below the floors. 


1099. Ultimate Strength Design Under 
1956 Building Code, by Raymond C. Reese. 
(ST) This paper shows how ultimate strength 
design is recognized for the first time in 
Building Code Requirements for reinforced 
Concrete (ACI 318-56), explains that this is 
ultimate strength design, not limit design 
(moments being obtained by elastic-frame 
analysis), shows the need for controlling shal- 
low sections by deflection calculations, and 
points out that ultimate strength procedures 
are easier to apply and give more realistic 
results than working stress formulas. 


1100. The Painting of Structural Steel, 
by E. J. Ruble. (ST) A review of research 
being conducted on the painting of steel 
structures is presented. The contents and 
use of the Painting Manual prepared by the 
Steel Structures Painting Council is dis- 
cussed. Included is a description of the 
many tests being conducted by the Council on 
actual structures to determine the best meth- 
ods of protecting the steel against severe cor- 
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rosive conditions, such as brine drippings 
from refrigerator cars. 


1101. Analysis of Ribbed Domes with 
Polygonal Rings, by Tsze-Sheng Shih. 
(ST) This paper presents methods of analysis 
of rigidly connected ribbed domes. Under a 
fully symmetrical loading, the dome is 
analyzed exactly by direct application of 
Castigliano's theorem. For antisymmetrical 
loads and symmetrical loads on two opposite 
ribs, auxiliary force systems and finite trig- 
onometric series are used. By combining 
the latter two conditions, a solution for 
general loading is obtained. 


1102. The Peoria Recharge Pit: Its 
Development and Results, by Max Suter. 
(IR) Research on artificial recharge was done 
in Peoria, Illinois, by the State Water Survey 
to find methods for overcoming the losses in 
ground-water storage due to overpumpage. 
A method was found to obtain the high rate of 
inflow from 23 to 27 mgd per-acre. Many 
types of hydrologic, chemical, and bacterio- 
logical observations were made; some of the 
relationships found cannot yet be explained. 


1103. ‘‘Safe Yield’? in Ground-Water 
Development, Reality or Illusion?’ by 
Raphael G. Kazmann. (IR) Definitions of 
“safe yield’ are critically examined and 
found inadequate. The effects of embody- 
ing such a term in laws controlling the 
utilization of ground water are noted. An 
alternate, more feasible approach to the 
problem of ground-water control, based on 
the functional utilization of aquifers, is pro- 
posed. 


1104. Evaporation from Free Water Sur- 
faces at High Altitudes, by Harry F. Blaney. 
(IR) In the western United States, evapora- 
tion losses from reservoirs and lakes at high 
altitudes are important as an element affect- 
ing the net water supply available for irriga- 
tion crops, production of power, and munici- 
pal and industrial purposes. Except in 
unusual instances, evaporation cannot be 


measured directly from large water areas. 
Thus, it is common practice to measure 
evaporation from pans and use coefficients to 
reduce pan evaporation to lake evaporation. 
At high altitudes it is seldom possible to 
measure evaporation during the winter 
months because the water in the pans freezes. 
This paper presents data on evaporation in 
several western states and develops a method 
of estimating monthly evaporation for the 
entire year from temperature and other data. 


1105. Irrigation Requirements Based on 
Climatic Data, by George H. Hargreaves. 
(IR) This paper shows the limitations of 
present methods of using climatic data in the 
computation of consumptive use and irriga- 
tion requirements. Water evaporation is 
considered as a physical process. Physical 
laws, climatic data, and theoretical considera- 
tions are used in deriving new equations for 
determining consumptive use or evapo-tran- 
spiration potential for any set of climatic 
conditions. A formula, based on use of 
evapo-transpiration potentials, is developed 
for transferring consumptive-use data from 
one set of climatic conditions to another. 
Climatic regions for the United States are 
described and use of consumptive-use data 
in computing of consumptive use for any 
given set of climatic and cropping conditions. 


1106. Simplified Analysis of Rigid 
Frames, by Robert M. Barnoff. (ST) A pro- 
cedure to reduce the time required to analyze 
rigid frames is presented in this paper. For- 
mulas for balanced moments at the joints of 
four types of rigid frames are plotted on 
diagrams in order to simplify the numerical 
computations. 


1107. Cable Friction in Post-Tensioning, 
by T. Y. Lin. (ST) The sources of frictional 
loss of prestress are discussed; data for the 
coefficients of friction under various condi- 
tions are presented; and methods for meas- 
uring and for reducing frictional losses are 
described. 
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1108. Effect of Bearing Ratio on Static 
Strength of Riveted Joints, by Jonathan 
Jones. (ST) This paper offers evidence 
that, in riveted joints of usual structural pro- 
portions subjected to substantially static 
loads, the joint strength will not be reduced 
if the ratio of rivet-bearing stress to axial or 
shearing stress is increased above that sanc- 
tioned by most specifications for steel build- 
ings and bridges. 


1109. Airport and City Planning, by 
Leigh Fisher. (AT) The author, studying 
the thesis that there is insufficient correlation 
between planning for airports and regional 
development planning, analyzes the specific 
factors which should be considered to achieve 
better integration of the airport with the 
community it serves. Ground transporta- 
tion, airport-to-community distance, ap- 
proach zoning, noise nuisance, and land use 
are some of the factors considered. 


1110. Discussions of Proceedings Papers 
720, 987. (AT) Robert Horonjeff and John 
Hugh Jones closure to 720. Corrections to 
987. 


1111. Discussions of Proceedings Papers 
705, 706, 728, 788, 884,961. (IR) Howard 
T. Critchlow closure to 705. Robert O. 
Thomas closure to 706. A. R. Robinson and 
Carl Rohwer closure to 728. M. Gamal 
Mostafa closure to 788. D. M. Forester on 
884. Frederick L. Hotes, Wendell E. John- 
son and Charles A. Cocks, Eugene W. Weber 
on 961. 


1112. Discussions of Proceedings Papers 
680, 735, 829, 914, 916, 917, 920, 973, 1019. 
(ST) Corrections to 680. Corrections to 
735. Ephraim G. Hirsch and E. P. Popov 
closure to 829. Howard H. Mullins on 914. 
Corrections to 916. Leonardo Zeevaert 
closure to 917. R. B. Matthiesen and R. L. 
Moore on 920. R. K. L. Wen on 973. 
Cevdet Z. Erzen on 1019. Corrections to 
1019. 
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Professional Services 


Listed alphabetically by states 


Engineers & Gunite Contractors 
Design & Construction of Prestressed — 
Tanks & Swimming Pools 
Gunite Restoration and Repairs to 
Concrete Structures. 


315 South Court St., Florence, Alabama 


PRESSURE CONCRETE COMPANY , 


RADER ENGINEERING CO. 


Water Works, Sewers, Refuse Disposal, 
Ports, Harbors, Flood Control, Bridges, 
Tunnels, Hi ays, Airports, Traffic, 
Foundations, Buildings, Reports, 


111 N.E, 2nd Avenue Miami, Florida 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 
Municipal Improvements Sewerage 
Power Development ‘ater Systems 
Traffic Surveys Industrial Plants 
Flood Control Recreational Facilities 

Investigations and Reports 
805 East Miller Street 
Springfield, Illinois 


Airports 


FROMHERZ_ ENGINEERS 
Structural—Civil—Sanitary 
Four Generations Since 1867 
Water Supply, Sewerage, Structures, 
Drainage, Foun: 

Industrial Waste Dis 
Investigations, Reports, and 
Specifications, Supervision 
816 Howard Avenue 
New Orleans 


PALMER & BAKER, INC, 
Consulting Engineers and Architects 
Tunnels — Bridges — Highways — Air- 

— Industrial Buildings —_Harbor 

ctures — Soils, Materials & Chemical 
‘atories 

Mobile, Ala. og Orleans, La. 


ALVORD BURDICK & HOWSON 
Consulting Engineers 


Water Works, Sewerage, Water Puri- 
fication, Sewage Treatment, Flood Relief, 
Power G ti Drainage, A pprai 


20 North Wacker Drive, Chicago 6, Iil. 


NED L. ASHTON 
Consulting Engineer 


Bridges, Swimming Pools, Welded 
Structures & Foundations, Design 
Strengthening 


820 Park Road lowa City, lowa 


WHITMAN, REQUARDT 
AND ASSOCIATES 


Engineers 
Sewer. id Water Systems, Highways, 
and Other Structures 
Reports — Designs — Specifications — 
Supervision 
1304 St. Paul Steet Baltimore 2, Md. 


JOHN S. COTTON 
Consulting Engineer 


Hydroelectric, irrigation, water supply, 
and multiple purpose projects, ond 
erosion control, river basin development 
planning, dams and their foundations, tun- 
nels, marine structures, valuations, rates. 


24 Evergreen Drive, Kentfield, Calif. 


CONSOER, TOWNSEND 
& ASSOCIATES 

Water roe. Sewerage, Flood Control 
& Drainage, Brid ies, Express Highways, 
ower Plants, Appraisals, Re- 
ports, Traffic Studies, Airports, Gas and 

Electric Transmission Lines 
11, il, 


351 East Ohio Street, Ch 
9% In indiana St., Gre le, Ind. 


aving, 


DAMES & MOORE 
Soil Mechanics Engineering 


Angeles @ San Francisco © Portland 
ttle @ Salt Lake City @ Chicago 
md York @ Atlanta @ London 
General Offices, 816 West Fifth Street 
Los Angeles 17, Calif. 


DeLEUW, CATHER & COMPANY 
Consulting Engineers 
Transportation, Public Transit and 

Traffic Problems 
Industrial Plants, Grade Separations, 
Rail , Subways, Power ts, 
Expressways, Tunnels, Municipal 


150 N. Wacker Drive, 79 McAlister St. 
Chicago 6, Ill. San Francisco 2 


STANLEY 
ENGINEERING COMPANY 
Consulting Engineers 


208 S. LaSalle Sweet Hershey Building 
Chicago 4, Iilinols Muscatine, lowa 


EUSTIS ENGINEERING COMPANY 


FOUNDATION AND SOIL 
MECHANICS INVESTIGATIONS 


Soil Borings Laboratory Tests 
Foundation Analyses 


3635 Airline Highway 
Metaizie, Lousiana 


MADDOX AND HOPKINS 
Engineers & Surveyors 


Plane and Geodetic 5 Saver 
Topographic grammetry 
Utilities, 


8506 Dixon Ave. Silver Spring, Md. 


CLARKESON ENGINEERING 
COMPANY, INC. 
Highways, Bridges, Structures, Ai 
Dams, Traffic Surveys, Reports, 
front Facilities 
285 Columbus Avenue 
Boston 16, Massachusetts 


FAIRCHILD 
AERIAL SURVEYS INC. 


irborne Geophysical Su’ 
224 E. 11th St, Los Angeles 15 
New York Chicago Atlanta Boston 


GREELEY AND 
Samuel A. Greeley, 
Thomas M. Nie Ke Kenneth Vv. 
Samuel M 
Richard H. 


Water Supply, Water Purification, Sewer- 
age, Sewage ‘Treatment, Refuse Disposal, 
Industrial Wastes 


220 S, State Street, Chicago 4, lil. 


MAURSETH & HOWE 
Foundation Engineers 
Soil | igati Lab y Testing 
Consultants—Engineering Geology 
struction Supervision 
Offices and Eastern 
Laboratories: Associate: 
2601 South Hill St. George R. Halton 
Los Angeles 7, Calif. Newark, N. J 


HARZA ENGINEERING COMPANY 
Consulting Engineers 


Calvin V. Davis E. Montford Fucik 
Richard D, Harza 


Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, Irrigation 
River Basin Development 


400 West Madison Street Chicago 6 


KAISER ENGINEERS 
Division of Henry J. Kaiser Company 
ENGINEER - CONTRACTOR 
Investigations - Reports - Valuations 
Design - Construction 
Twinoaks 3-4600 
1924 Broadway Oakland, Calif. 


HAZELET & ERDAL 
Consulting Engineers 
Bridges—foundations 

Expressw: ms—Reports 


Monadnock Block, Chicago 
405 Commerce Bidg., Louisville 
Dixie Terminal Bids., Cincinnati 


INTERNATIONAL 
ENGINEERING COMPANY INC, 


Engineers 
Investigations—Reports—Des 


esign 
Procurement—Field Engineering 
Domestic snd Foreign 


74 New Montgomery St. 
San Francisco 5, California 


C. MARTIN RIEDEL 
Consulting Engineer 


Chemical Soil Engineering 


Tunnels, Shafts, Mines, Foundations, 
Underground Structures 


7650 S. Laflin St. Chicago 20, Ill. 
Tel: Vincennes 6-6022, -23 


SAENZ-CANCIO-MARTIN 
Ingenieres 
Design ard Supervision 
Structural, Topographic, Soils 
and Fiydrawiic Engineering 


Ave. de ia Independencia 774 
Ensanche del Vedado 


, Cuba 


SOIL TESTING SERVICES, INC. 
Engineers 


rie 
Soil 


Desi 
Lehoratory Testing 
3521 N. Coons, Avenue, 41, il. 
Milwaukee, Wis.—Portland, Michi 
Kenilworth, N. J. eee Francisco, Calif, 
ana 
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FAY, SPOFFORD & THORNDIKE, 
INC. 


Engineers 


Airports, Bridges, Turnpikes 
Water Supply, Sewerage and Drainage 
Port and Terminal Works, industrial Bides. 
Massachusetts 


Boston, 


GUNITE CONCRETE & 
CONSTRUCTION. COMPANY 
Engineers—Cement Gun Specialists— 
Contractors 
Encasing, Insulating, Repeiring, 
New Construction 

Rd., Kansas City 
won Weinut, Chicago 12, IMlinois 
3206 Houston, 'H 
4261 Olive Street, St. Louis 8, Mo. 
Milwaukee and Twin Cities—Denver— 
New Orleans 


JACKSON & MORELAND, INC. 


Engineers and Consult 


Design and Supervision of Constrection 


teal. 
App 


Reports 


Machine Design—Technice! Publications 
Boston New York 


SVERDRUP & PARCEL, INC. 
Engineers — Architects 
Bridges, Structures and Reports 


Industrie! and Power Plant 
Engineering 


915 Olive Street St. Louis 1, Mo. 


417 Montgomery St., 
San Francisco 4, Cal. 


METCALF & EDDY 
Engineers 

ions Re Design 

pervision of Construction 


end Operation 
Management Valuetion Laboratory 


Statler Building 
Boston 16 


HAROLD HOSKINS & ASSOCIATES 
(Successors to Scott & Scott, Inc.) 
Consulting Engineers 
Sewers and Sewage Treatment 
Pavin Water Supply 
Brid Ai Reports 
Power Plants Surveys 
1630 Que St., Lincoln 8, Nebr. 

725-9th St., Greeley, Colorado 


BENJAMIN S. SHIENWALD 


his 
A al Consult. 


on 
Engineering Projects 
Design—Supervision—Reports 


85 South Street, Boston 11, Mass. 


A. L. ALIN 
Consulting Engineer 
5927 N. 24 St. 
Omaha, Nebraska 


Dams, Power 
lood Control 


JOSEPH S. WARD 


Consulting Soil and 
Foundation Engineeer 


Site Investigations—Leboratory Soil Test- 
ing —Foundation Analysis — Airports 
Reports and Consultation 


605 Valley Road 
Upper Montclair, N. J. 


B. K. HOUGH 
Consulting Engineer 


Soil & Foundation Engineerin 
Site Investigation, Soil Testing, Design 
Analysis for Earthworks, Foundations and 
Pavements, Field Inspection, Engineering 
Reports, Consultation 


121 E. Seneca St. Ithaca, New York 


AMMANN & WHITNEY 
Consulting Engineers 


Design and Construction Supervision of 
Bridges, Expressways, Build- 
ings, Special Structures, Airport Facilities 


111 Avenue, New York NLY. 
724 E. Mason St., Milwaukee 2 Wise. 


BOGERT AND CHILDS 
Consulting Engineers 
Clinton L. Bogert Fred S. Childs 
Ivan L. Bogert Donald M. Ditmars 
Robert A. Lincoln Charles A. Manganaro 
William Martin 
Water and Sewage Works @ Refuse Dis- 
posal @ Drainage @ Flood Control e 
Highways & Bridges @ Airfields 


145 East 32nd St., New York 16, N. Y. 
BOWE, ALBERTSON & ASSOCIATE 


Engineers 


Sewage and Water Works—Industrial 

Wastes — Refuse Disposal — Municipal 

Projects — Industrial Buildings — Reports 

Plans — Specifications — Supervision of 

Construction and Operation—Valuation 
boratory Service 

75 West Street New York 6, N. Y. 


The Thompson & Lichtner Co., Inc. 
Civil and Industrial Engineers 
Design, Supervision, Testing, 
Engineering and Production Studies. 
Special Structures, Tunnels, Airports, 
Highways, Foundations. 


Office and Laboratory-Brookline, Mass. 


CRANDALL DRY DOCK 
ENGINEERS, INC. 


Rail Dry Docks, 
~ Shipya 
ities 
Investigation, Reports, 


238 Main St. Cambridge 42, Mass. 


GOODKIND & O'DEA 
Consulting Engineers 


Design and Supervision 
Foundations, Structures, Highways 
610 Bloomfield Ave., Bloomfield, N. J, 
1214 Dix well Avenue, Hamden 

30 Church Street, New York, N 


FRANK L. EHASZ 
Consulting Engineers 
Highways, Expressways, Bridges, 
Buildings, Port Development, Airports, 
ams, Flood Control, Tunnels, 
Sewerage, Water Supply 


40-29 27th Street 
Long Island City 1, N. Y. 


HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 


Consulting Engineers 
Bridges, Structures, Foundations 
xpress Highways 
Administrative Services 
1805 Grand Avenue 99 Church Street 
Kansas City 6, Mo. New York 7, N. Y. 


JOHN J. KASSNER & CC. 
Consulting Engineers 


Highways, Bridges, Structures—Sewer- 
age and Drainage—Waterfront Con- 
struction—Site Engineering and Recrea- 
tional Facilities—Reports, Designs, Con- 
tracts and Specifications, Supervision of 
Construction. 


111 Broadway New York 6, N. Y. 


KING & GAVARIS 
Consulting Engineers 
Bridges Highways Toll Roads 


Reports Surveys 
Supervision of Construction 


425 Lexington Ave. New York 


LEGGETTE, BRASHEARS 
& GRAHAM 


Consulting Ground Water Geologists 

Water Supply, Salt Water Problems, 
Dewatering, Investigations, 
‘eports. 


551 Fifth Avenue, New York 17, N. Y. 


GREER ENGINEERING 
Associates 


Foundation Designs and Analyses 
Airphoto Soils and Se ological Mapping 
Undisturbed Sample Borings 
Field and Laboratory Soil Tests 
Geological for Engineering 


_Earth Dem, Desir and Control 
N. J 


THE FOUNDATION COMPANY 
Engineered Construction 
Power Plants — Drydocks — Bridges 

issons — Shipways 
Heavy Foundations 


THE FOUNDATION ge gd 
57 William Street, New Y: N.Y. 
BO 9-8111 


GARRITY & MOSHER 
ngineers 
Leo V. Garrity W. Mosher 
Municipal and Industrial Water and 
Sewage Works 
Water System Analyses 
Tunnels and Foundations 
Reports, Designs, Plans and Specifications 
14050 W. MecNichols Rd. 
Detroit 35, Mich. 


EDWARDS, KELCEY AND BECK 
Consulting Engineers 
Reports, Design, Supervision, 
Subways, Expressways, Traffic, Parking, 
Harbor Works, Bridges, Tunnels, 
Housing and Industrial Developments 


Newark, N. J. 
New York Philadelphia Boston 


HARDESTY & HANOVER 
Consulting Engineers 
Long Span and Movable Bridges, Han- 
over Skew Bascule, Grade Eliminations, 
Expressways and Thruways, 
ther Structures, Supervision, Apprais- 
als and Reports. 


101 Park Avenue, New York 17, N. Y. 


LOCKWOOD, KESSLER 
& BARTLETT, INC. 


Engineers Surveyors 

Civil Engineering Investigations, Reports. 

and Designs, 3 Supervision of Construction, 

Cadastral, Geodetic, Topographic & 

Engineering Surveys, Photogrammetric 
Engineering and Mapping 

375 Great Neck Rd., Great Neck, N. Y. 


MORAN, PROCTOR, MUESER 
& RUTLEDGE 


Consulting Engineers 
Foundations for Bulidings,, Be Bridges and 
Dams, Tunnels, Bulkhe Marine Struc- 
tures, Soil Studies and ‘Tests, Reports, 
Design and Supervision. 


415 Madison Ave., New York 17, N. Y. 


BLACK & VEATCH 
Consulting Engineers 
Weter—Sewage—flectricity—industry, 


Reports, Design Supervision of Construc- 
tion Investigations, Valuation and Rates. 


4706 Broadway Kansas City 2, Mo. 


PORTER, URQUHART, 
McCREARY & O'BRIEN 
O. J. Porter & Co. 
Consulting Engineers 
lams—Structures 


415 & Ave., Newark 5, J. 
Ave., New York 18, N. Y. 

est Third St Los Angeles ‘5, Calif. 

Ninth St. amento 14, Calif. 
Market St., San Francisco 5, Calif. 


FREDERIC R. HARRIS, INC. 
Consulting Engineers 
Reports ¢ Feasibility Studies ¢ Evaluations 
Designs Port Development Foundations 
ighways and Bridges 
Shipyards ¢ Marine Structures 
Floating Dry Docks # Graving Docks 
Bulkh heads Piers Wharves 
rth... Plants ¢ Industrial Buildin 
27 William Street, New York 5, N. 
1915 Tulane Avenue, New Orleans, La. 


PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
ngineers 
Bridges, Highways, Tunnels, Aijr- 
rts, Subways, Harbor 
ams, Canals, Traffic, Parking an 
Transportation eports, Power, 
nd 
ewerage an Suppl 
Broadway 


BURNS & McDONNELL 
Engineers-Architects-Consultants 
Kansas City, Missouri Phone 
P. O. Box 7088 DElimar 3-4375 


BERGER ASSOCIATES 
Consulting Engineers 


Supervision 
Airfields 
Foundations 
177 Oakwood Ave., Orange, N. J. 
2nd and Locust Sts. Harrisburg, Penna. 
imore, Md. 


AND SAWYER 
ineers 
Water and Works 
Industrial Waste Disposal 
Drainage and Flood Control 
rts, Design, Supervision 
of Construction and Operation 
Appraisals and Rates 
122 East 42nd St., 3333 Book Tower 
New York 17,N.¥. Detroit 26, Mich. 


E, LIONEL PAVLO 
Consulting Engineer 
Desion, Reports 
Bridges, Highways, Expressways 
Marine Industrial Construc- 
tion, Public Works, Airports 


7 E. 47th St. New York 17, N. Y. 
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MALCOLM PIRNIE_ ENGINEERS 
Civil & Sanitary Engineers 


olm Pirnie Emest W. Whitlock 
Rober D. Mitchell Carl A. Arenander 
Malcolm Pimie, Jr. 


Investigations, Reports, Plans 
Supervision of Construction 
and Operations 
Appraisals and Rates 


25 W. 43rd Street, New York 36, N. Y. 


TIPPETTS-ABBETT- 
McCARTHY-STRATTON 
Engineers 
Ports, Harbors, Flood Control !rrigation 
ower, Dams, Bridges, Tunnels 

Highways—Railroads 


ALBRIGHT & FRIEL INC. 
CONSULTING ENGINEERS 
Water, Sewage, Industrial Wastes and 
roblems, City Planning, 
Highways, Bridges and Airports, Dams, 
Flood Control, Industrial erst In- 
Reports, Appraisals and 


Subways, Airports, Traffic, F i 
Water Supply, Sewerage, Reports 
Design, Supervision, Consultation 


62 West 47th Street, New York City 


PENN CENTER PLAZA 
PHILADELPHIA 2, PA. 


Cc. W. RIVA CO. 

Edgar P. Snow John F. Westman 
Sewerage, Water Supply, Soil 

Reports, Design and aan” 


511 Westminister St. Prov. 3, R. I. 


THE PITOMETER ASSOCIATES, INC. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Special 


New York, 50 Church St. 


THE 
J. G. WHITE ENGINEERING 
CORPORATION 


Engineers & Constructors 
80 Broad St., New York 4, .N. Y. 


ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Water Works Sewerage, Drainage, Ref- 
use Incinerators, Industrial Wastes, City 
Planning 


50 Church Street, New York 7, N. Y. 


THE AUSTIN COMPANY 


Desi — Construction — Reports 
Plant Location Surveys — Domestic & 
Foreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
New York Detroit Oakland 
louston Seattle 
Los Angeles 


JUSTIN & COURTNEY 
Consulting Engineers 
Joel B. Justin Neville C, Courtney 


Dams and Power Problems 
Hydro Electric Developments 
oundations 


121 S. Broad St. Philadelphia 7, Pa. 


JACK R, BARNES 
Consulting Ground- Water Engineer 


Evaluati Devel t 
Expl 


of 
Underground Water Supplies 


308 W. 15th St. Tel, 7-5407 
Austin, Texas 53-4751 


MORRIS KNOWLES INC. 
gineers 
Sewerage and Sewage Dis 
Valuations, Laboratory, ag 
BI lanning 
1312 Park Bidg., Pittsburgh 22, Pa. 


PRAEGER-KAVANAGH 


Engineers 


126 East 38th St., New York 16, N. Y. 


AND 
W. L, Hav A.A, 
F. 


Industria! 
Wastes Valuations Sratories 


Leader Bidg. Woolworth 
Cleveland 14,0. New York 7, N. 


SEELYE STEVENSON VALUE & 
KNECHT 


CONSULTING ENGINEERS 
Richard E. Dougherty, Consultant 
Plants 

Engineering 
Mechanical Electrical 


101 Park Ave. New York 17, N. Y. 


SEVERUD-ELSTAD-KRUEGER 
Consulting Engineers 


Structural Design—Supervision—Reports 
Buildings—Airports—Special Structures 


415 Lexington Ave.,New York 17, N.Y. 


THE OSBORN 
ENGINEERING COMPANY 


Designing—Consulting 


Industrial Plants Office Buildings 
tadiums Grand Stands Field Houses 
ridges Garages Laboratories 


7016 Euclid Ave. Cleveland 3, Ohio 


YULE, STICKLEN, JORDAN & McNEE 
Engineers 
Highways, Bridges, Airports 
Design, Investigations, Reports 
Supervision of Construction 
Civil, Structural, Electrical 
23rd & Markets 09 South Broad St. 


SINGSTAD & BAILLIE 
Consulting Engineers 
Ole Singstad David G. Baillie, Jr. 
Tunnels, Subways, Highways, 
Foundations, Parking ages 
Investigations, Reports, Design, 
Specifications, Supervision 
24 State St. New York 4, N. Y. 


FREDERICK SNARE CORPORATION 
Engineers-Contractors 
Harbor Works, Bridges, Power Plants 
Dams, Docks and Foundations 
233 New York 7, 


Havana, Cuba Lima, Peru 
Bogota, Colombia Caracas, Venezuela 


D. B, STEINMAN 
Consulting Engineer 
BRIDGES 


Design, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y. 


CAPITOL ENGINEERING 
CORPORATION 
‘ors-. ment 
DESIG SURVEYS 
ROADS AND $ 
SEWER SYSTEMS 
PLANNIN R 

BRIDGES TURNPIKES DAMS 
Executive Offices 
ills , Pennsylvania 
Wash , D.C Pa. 
Dallas, Texas Paris, e 


GANNETT mes CORDDRY & 

CARPENTER, INC. 

Engineers 
Dams, Water Works Sewa 
Waste and Garbage Dis Highways 
investi and Reports 
"HARRISBURG, PENNA. 

Philadelphia, Pa. 

Beach, Fla. 


MODJESKI AND MASTERS 
Consulting Engineers 


G. H. Randall J. R. Glese 
W. Hanson H. J. Engel 
Design and Supervision of Construction 
Inspection and Reports 
Bridges, Structures and Foundations 


State St. Bidg. Philadelphia, Pa. 
Harrisburg, 


, Pa. New Orleans, 


H. A, KULJIAN & COMPANY 
Engineers and Architects 
Power Plants (seem, y diesel) 
Industrial Buildin Army & Navy 


installations @ Hangers 
Water & Sewage Works 


Design Investigations Reports Surveys 
1200 NO. BROAD ST. PHILA. 21,PA. 


G.G. GREULICH 
Consulting Engineer 
Research, Development, and Market 
Surv on Fabricated Metal Products. 
Pile and Bulk- 
heads. Bank Vaults. 
Industrial Plants and Office Buildings 


Two Gateway Center, Pittsburgh 22, Pa. 


HUNTING, LARSEN & DUNNELLS 
ngineers 
Industrial Plants—Warehouses 
Commercial Buildings—Office Buildings 
Leaboratories—Steel and Reinforced 
Concrete Design—Supervision 
Reports 


1150 Century Bidg., Pittsburgh 22, Pa. 


WILLIAM F. GUYTON AND 
ASSOCIATES 
Consulting Ground-Waeter Hydrologists 
Underground Water Supplies. 
Investigations, Reports, ice. 


307 W. 12th St. 3201 Montrose B Bivd. 
Austin 1, Texas louston 6, 
Phone: GR 7-7165 —— JA 2.9885 


ENGINEERS TESTING 

LABORATORY, INC. 
Foundation and Soil Mechanics 

Investigations 
Soil Borings Laboratory Tests 

Foundation Analyses Reports 
2116 Canada Dry St., Houston 23, Texas 
444 North 9th Street, Baton Rouge, La. 


LOCKWOOD, ANDREWS & 
NEWNAM 
Consulting Engineers 
Industrial Plants, Harbors, Public Works 

, Airport, Structures, Earthworks 

Mechanical & Electrical 
Reports—Design—Supervision 

urveys— Valuations 

Corpus 

exas 


MeCLELLAND ENGINEERS 


SOIL & FOUNDATION CONSULTANTS 


INVESTIGATION ® REPORTS 
SUPERVISION ® BORINGS & TESTS 


2649 N. Main Houston 9, Tex. 


GILBERT ASSOCIATES, INC. 


Surv esign—Supervision 
initary Engineering 
Industrials and Utilities 
Domestic and Foreign 


607 Washington St. 
New York — Washington 


MICHAEL BAKER, JR., INC, 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports—Highways—Sewage Disposal 
Systems—Water Works Desi and 
peration—City Plenning—Municipel 
All Types of Surveys 
ome Office: Pa. 


anc! 
Jackson, Miss. Harrisburg, Pa. 


Engineerin 


NATIONAL SOIL SERVICES 
Consulting Engineers 
Soils—Foundations—Groundwater 

Ralph F. Reuss Ray E. Hurst 


Soil Laboratory Tests 


Houston, Texas 


ALFRED H. GRUPPE 
Consulting Engineer 
Design and Construction 
Supervision of Bridges, Buildings, 
Foundations Concrete and Steel 
tructures 
1323 N. Water Street 
Milwaukee 2, Wisconsin 


SPRAGUE & HENWOOD,_ INC. 
Foundation Investigations—Soil [owing 
& Test Borings—Grout Hole Drillin 
Pressure Core Drilling 
221 W. Olive St., Scranton, Pa. 

Western Savings Fund | Bidg., Phila., 


Pa, 
11 W. New York, N. ¥. 
Pittsburgh, Pa. 
Box 645 Grand Junction, Colorado 
Buchans, Newfoundland 


Is Your Card 
Among These? 


it Should Be 
Write Today For Rates 
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Allis-Chalmers Manufacturing Company. ......+ +> 5 
American Bridge Division. . . . eee 12 
American Cast Iron Pipe Co... es 9 
American-Marietta Company. . ... 4 
American Pipe & Construction Co... . .. ++ %I13 
American Steel & Wire Division. . . . . 23 
Armco Drainage & Metal Products, Inc... . . . 89 


Bethlehem Steel Company... 21 and 83 
Boeing Airplane Company. . ... eee ee 115 
Borden Metal Products Company 2 
Cast Iron Pipe Research Association . . .....- 14 and 15 
Caterpillar Tractor Co. . . . ss 
Chemical Soil SolidificationCo. . . eee 134 
Chicago Pump Company. ..... . 13 
Columbia-Geneva Steel Division. . . . . . -6, 7, 12 and 23 
Concrete Reinforcing Steel Institute. . ... . 
Connors Steel Division, H. K. Porter Co.,Inc.. . 26 
Earle Gear & Machine Compony ..... +++ ees 130 
Economy Forms Corporation... . eee 128 
Electrovert, Ltd. ..... 126 
Fennel Instrument Corp. of America . . 28 
Franki Foundation Company .... 11 


Index to Advertisers 


Advertising Manager 
James T. Norton 


Advertising Production Manager 


Alice M. Doerle 
33 West 39th Street, New York 18, N. Y. 


Representatives 


EASTERN 
e ROBERT S. CYPHER 
33 West 39th Street, New York 18, N. Y. 


SOUTHEASTERN 
eFred W. Smith 

1212 41st St., B. H. 

Birmingham 8, Ala. 


MID-WESTERN 


e DwicuTt EARLY AND SONS 
100 North La Salle St., Chicago 2, IIl. 


WESTERN 
e McDoNALD-THOMPSON COMPANY 

625 Market St., San Francisco 5, Calif. 

3727 West Sixth St., Los Angeles 5, Calif. 
National Bldg., 1008 Western Ave., Seattle, Wash. 
5526 Dyer Street, Dallas 6, Texas 

3217 Montrose Boulevard, Houston 6, Texas 
Colorado National Bank Bldg., Denver 2, Colo. 
319 Castle Bldg., Tulsa 3, Okla. 


Graphic Systems. . ... 132 


Imperial Tracing Cloth. . . . . vi 
Ingalls lron Works Company... £85 
International Harvester Co... . ee and 125 
Kerrigan Iron Works Inc.. . . ee 120, 121 and 128 
Klemp Metal Grating Corporation. . .......4.- 123 
Lehigh Portland Cement Company. . 1 
Leupold & Stevens Instruments, Inc. . . . . 127 
Lock Joint Pipe Company. -4th Cover 
Lone Star Cement Corporation... ... ees 32 
Master Builders Company . . .. es 3rd Cover 
National Pool Equipment Co... . . 2nd Cover 


Newport News Shipbuilding and Dry Dock Company . . . 103 


Pittsburgh-Des Moines Steel Co... 507 
Pressure Concrete Company .... . 133 


Raymond Concrete Pile Co. ..... 


John A. Roebling’s Sons Corp... . 10 and 97 
Superior-Lidgerwood-Mundy Corp. . 
Tennessee Coal & Iron Division . . . . . . -6,7,12 and 23 


United States Pipe & Foundry Co... . 
United States Steel Corporation. . .....-. 6,7, 12 and 23 
United States Steel Export Company. . . . . .6,7, 12 and 23 


Professional Services . . ... cic shat, 
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THE TRADE MARK 
THAT COMES TO LIFE.«- 


... to serve you with products that aid in obtain- 
ing, more economically, the qualities you want 
in concrete. 
Our half century of experience is promptly available for: 
1. product-selection consultation 
2. product-use service on the job _, . through the 43 
branch offices shown here staffed by more than 
Master Builders skilled fieldmen. 
If you are associated with concrete in any WOY, you will 
benefit by calling in one of these men. 
THE MASTER BUILDERS COMPANY 


Division of ‘American-Marietta Company 
CLEVELAND 3, OHIO ° TORONTO 9, ONTARIO 


POZZOLITH ° MASTERPLATE * EMBECO and other products 
for the improvement of concrete and mortar. 


54, MASS, Cay 4, R, COL MIA. G co 
ROOKS Dyxe 4, HONE: 4 pnd: CAtyp Ro 18, 4 RIDA 5-89 26, Mic ‘NITY 5. 4, 8-19 
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As the world’s tallest and most forbidding mountain peaks have at last 

succumbed to the determination and initiative of man, so, many of the Installing 78-inch Lock Joint Prestressed Embedded Cylinder 
problems encountered in pipeline installations have been overcome by Pipe for cooling system of new Tidewater oil refinery. 
the versatility of Lock Joint Concrete Pressure Pipe. 


Whether it must be installed in swampland, on steep grades, in a maze 
of underground city utilities or in the limited confines of a plant, Lock 
Joint Concrete Pressure Pipe can be laid bottle-tight, rapidly and with 
ease; and the trench can be backfilled immediately to avoid expensive 
ditch maintenance. 


Once laid, its qualities of durability, trouble-free service and perma- 
nent high carrying capacity will eliminate the necessity of costly re- 
excavation for repairs, replacement or cleaning. 


36-inch Lock Joint Reinforced Concrete Cylinder 
Pipe was installed through Florida swampland. 


LOCK JOINT PIPE CO. 


East Orange, New Jersey 
Sales Offices: Chicago, Ill. » Columbia, S. C. » Denver, Col. » Detroit, Mich. + Hartford, Conn. + Kansas City, Mo. 
Pressure + Water «+ Sewer + REINFORCED CONCRETE PIPE + Culvert + Subaqueous 
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